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to'knowezar ſtill <ghetots of tribe, 2 

niſhed. And among the'Scietics' Ma hema 
call;this Trigonometry,ordimention of Hangle 
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is coptousin tHedontemplition of it, &&'more pro» 


ftable inthe practiſe Fortherby al heights,deprhs, 
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im he firſt fhew wr 


pd pat 
Ho 
Richard ak F erin 
{119 ako 
delc toed well ag DARN. 


dts Dog "Po SL SOO-P! 

herear clome wg —_— JaÞSs! conan can: _ 
notti ig written) In their owneanguage:; arty other 
better pleaſerh, their, tatje : ſuch may - vouahl(ate: 
<her reading of the ouigwall; 'neitherbave I 'raben: 
this} panes: for thew, but. tor others of niore o1di- 


nary 


nercarps at an'other 


my. wouthy 
Sm ore others have beuerhe firitertQorsof 2: 
he Leduireot Navigation, tor.che: aduancing: of 
feffion: whereby iordind $9$21ler: ' hay: besdme 
good: Sca-men; arid good {cart 
adrs4, Which bow:profitabledt mays the 
Common-weakb;honeÞartiforcbut will acknow:: 


ledge, aridfucceedingiagesſhallhaue cauſe to)res- 


coi it-Andialben;axperience: in-allArtcs; hath 
bettesandoferis baldencoredieatuberdf learn: 
ing(and; thatlearvingwelldeliveredis more: ſexttlh 

2hd ftniidollef childrenin a tewe monthes;: then; 
ber-mother, Experience: was or caty'bein many: 
yeares2'all which mayas trulybe oak of-Na- 
uigation; as of anyother) yet inlongvoiages (ſuch 
as the -Englifh, have im our-rtjime attermpred;-and 
performed with good-ſucceffe; euentortherencom- 
paſſing of the whale Globe of the earth)che good 
old woman Experience, with be content, without 
_ diſdaine, to be ed by her daughter Arte, the ſtafte 
of her age; nor-cat-they be difi 1oyned.. For as he 
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N theſecond books: reaching 


= the making ofthe Tables of Siwes, Para 
fs Ne athng there 
| ©9.re not the ſatne that is in-the Tables 
printed to this booke, becaule theſe are of a cer 
taine Radius, to-wit, Lo0000.andthoſe Tables ex- 
pounded in the ſecond booke are of ſeuerall Ra- 
duuſles, with the difference and increaſe of cuery 
Io ". which was thought to be more/troubleſome 
to the Marriners, and therefore the Tables laſt 
rinted by Pitiſcns were omicted as oucr-tedious,. 
is firſt being annexed Herewith for the_more eaſe 
in working. Butifany man defire thoſe Tables 
themſclues, they may buy them apart inthe Latin 
printed, at Franckford 1612. And thus much 1 
thought fit to- aduertiſe, that I might not be any 
wayes miſtaken. In the reſt,ifany defed he,thinke 
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"FRIGONOMETRIA: WRITTEN - 1 


--BY. B ARTHO- LM.EW. PITISCVS,. 


-O'F GRVNBERGE:s F-MR,S'T TITS 
written in'Latine;and now rapllaredincs-- tab 
Pun by Ba: Haidfor,, Studenb ig” & © 11414 
the Mathemartickes, | | 


. Of the Nzzure and quallitic of Triangles. 


1 txwoemay RIGONOMETRIA is the Dodrine of the 
AG Ny meaſuring'of Triangles." 

Eh P A Triangle is a figure comprehended of chree 
(+ fides, and/three angles, aj are the figures 
_ AB C and DEF. 


x of 25 2 bs Fo are cd the flex of rhe Angle,com- 
Bag hens" them the third is. called the BaſesAs. the des - 
| AB. and A C. ate your ſides of theangle B Ae And C, is 


the baſe ofwe ſaid Angle, k 2 
4 Every 


| le,y tis demonſtrated, inthe 18, 
-- and T9,Pro: ofthe 1.booke'of Exctide, abd if the 59 43- 
Pro: of the 3. booke of Regiemontarus ; Tis alſo plainlie con- 


- firrged bythe 2. Axiome of the 3, andche 3. of the! 4. booke 
following. OILY, en te 5} 
6 Themeaſure of an angle,is the arehe of a Circle, deſcribed from 
the point of the eAlugle, andintercepted betweene the?2..fides, ( of that 
Avgle) increaſed.” Asin the triangle A BC themealure of the 
Angle BA Cs the Arche OPorBD. © 5 | 


J 


7 Emery Circle in Trigonometria, is dinided into 3 60. partes, or 
Hegrees: and againe, enery degree, into 60. ſeraples, or minutes, and 
exery minute, mmto ſo many ſeconds ec. which partes are ſomnch the 
greater, as the C grcle is proater; And thoſe arches which comtaine 
the ſame numer of partes, in equall Circles,areequall; in vneqnall 
Circles, they are ſaid to be like arches: As the Arches BD and GH 
arc equall, Butthe arches B Dand OP are like arches : For ex- 
ample; As BD is 40. parts inthe great Circle EBD; ſois OP 
; Sans | $9.patrtes 


46;partes in thelefſe Circle, LOP. &c. 1 * | 45 
--8 Thin 4, Bradt ant of the ſaid (wetr, is the:arckeof go; 
'9 'Tht Complement of anarch, leſſe then a _Dnadr 


' as that arch wanterh of 9Q partes; As the Comple: - =Y 
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BD qo. panes is-the'arch, B:Ego#partes.] Andin-like manner. .. 
: 16 7h, aver of an arch greater then a Quadrant,is ſo much as $ 
the ſaid arch is. more then 9O. partes. As thiexceſle of the Arch 
wo B14O. parts isthe Arch EB 50, parts. more then a Qua- 
rang; | fn iN | 
+1 «A Semi-Circle is an Arch, of 180 partes. \\, 
"12 The complement 1a 4 Semicifcle, of an arch, keſſe then a Semi- 
rircle,is ſo mmeh as that arch wanteth.of 180. partes. A$the com- 
plement ofthe arch G E B 140-parts,is the arch BD 40.) b 
- 13: F be oppoſite angles mage by croſſing of 2.. lis L 
theangles BADand G AH are equalttandlikewiſe t 
GAB and HAD' are equall: Soalſois itin all angles. 
The truth ofthe Theorems appearerh oft ſelfe : Yet it is demon- 
frated inthe. x5 Pro:of the 1.booke of Eelide,ſpeaking oftighe 
— an otherg's of 214 If Ot 2047 
-14 Av Angles either right or oblique. '* | 
I5 Aright angle;irthat whoſe meaſure is 4 Quadrant. 
IE. en oblique angle is either obtuſe or acute. | 
17 An obtuſe angle ,is that whoſe meaſure 11 more thena Qua- 
drant, as B AG, Ry 
\ IS. An acnte angle, is that whoſe meaſure 3s leſſe then a Dua- 
drant as BAD. | - 
19 The Complements of angles, are ſaidtobe as the complements of 
Ar ches + 17 ; 
20” All «Angles comming together, wpeow one line, (drawne | 
ont at length ) being taken together are equall to 2. right angles, As . 
- the Angles BAD;EABandEAG mecting inthe point A.v- | 
onthe line G D;are equall to the 2, right angles, GAE and 
E A Dby the operation. | A” 
21 Therefore if 2. oblique angles; mecte wpon the ſaid right line 
drawne out at length; thone is the Complement of the other $02, Tight. 
axgles; 'Astheangle' B AD isthe complerientof *the angle, - 
GABto 2. right angles. - : Cy DOT FI2 os hay 
22 ATriavgle, firſt of all, hath ſome of the ſides equall, or 
$13 B 2 | 
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No line, AC. Alfo it —_— cboangh AB: 


3 = baſe, andhis wvekſary \. EY 
p the angles ayeuacthied 
IG as” T1 rangloo raneo gu | 
dab oro vii won VR "INN. 
+5750 A ; equicratalltriazgle, isthat which Lab al 
26 rneqticrmaikitvangls,is equiany/cd at the 4 
by the fifthhereof, | QA $ TETRA 
27 A#..equilaterall triangle; ( ſo called through:thd excelhncy 
thereof ) is that, that hath all 3. fides, equall one to another, cot. 
28-49 rguilteralleriongte is requiengioduodoonraabytaeBivh 
. ERS | bereof.+: 8 v4.44 & ITN 5k 4 | i y6bvJ-{. Itiy Wd IND 
| -29. Aorgouer a Tiny tibele or ab{ignd Ah: & Di 
OTH 30 4 yang Obes ee > Si ets 411109 


31 1n right angled triangles, haning rar ave; the. fubl 
vndewt 20 thor ghtang/aghs, copetoguiyealledehrbizothraſa: but the 
Seroraledinggbe\ri Aled thei wodrhe 
| / Buſaarptcaſora;birsinghe Erlangleb AB G 
= ' - ABandDEarethe Hipothenuſas; B.CGand EFirhe Peron 
exo > Gand -DEthe Baſes.c & on.comttatilic/ACandD wa 
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CD 2adE Fa "Irs thend ike El Aron, 
Thelrurallies Gor if AB bearielin the right lines C 
D andEFcannorbeeq ah diſtant ope from'an, —_ 
bc hs - nk | line > hang ae angles, <Z \Froms 
hence may '7 any. culer to one 
f nd 10U8 of < 's - eright lines CD 
Rm JE Fare” nets cd cauſe they arc ndj- 
VU whe kt the ile line D Foc 05 2} Fad. 
w*apy x ight Jines ave cur by divers die right Imes, parakel 
wil £59 other; rhe pt ruin are propertionall, As i the 2. 
8 lines A B. and AC arecut by the paralels, EH, KM, and 
Lfythe initerſegmerits AE and AF and likewiſe E-B and F 
C.arept iualtone th anotfter: tharis to ſay, Hf A'Bberhp 
part ris EA B: XF;affoſhallbe7 part of the.gight 
fine AC. be hereaſonjs, becayſethe tight line EH cutteth 
of ® part from the whole ſpace'D GTB. And therefore-fiom 
euery linedrayinein that _ | 1 Is 
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"44 Theright anglel figures made of one of the whole lines of one 
fide of that Ree andthe ſeeunent: of the other fida thereof, Lon 
gether, are equall ro the right angled figwe made of both the wh 
Limes, : As the right angled bgurts ade ofthe whole A'D &,and 
the ſegments AG 3. and G B, that js the: right angles AGF 
D.18.andFG BC.12, added together, are equallto the right 
aogled th ure A B CD 30. madeof both the whole lines AD. 
6.andAB,5, a os ney ; 
42: 1f right Hines are proportionall(thatis as the firſt tothe 2.10 
ischethirdtothe fourth) The right angled Fignre made, of the 2. 
meanesfhall be equallto the right angled fignre made of the 2 ex- 
reamts, As if there be, 4 Proportionals AB.2, EF,3. FG.6. 
BC. g. feet, the right angled figure made of the 2: meanes E F, 
F G, that is theright angled figure EFGH ,is equall torherighr 
anpled figure, made 3: extreames A B.andB C.thatis tothe 
right angled figure, AB CD, For as ewice 9,is 13; fo is three- 
ines 6, I$. 
Mr 1 Hence 
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I Bembews ir, that " [- be lines be proportional, Fay en 
being ginew, the fourth ing is ginen : for the right angled 7h of 
the 2 et. denided by one of t Wt 7 pr the quotient is. the 
ether extreathe.s, As if it were ſaid, _.As.2 to i66T0 9, 

' Therighr angledfiguren made of PIES t 0 ne AEui- 
'dedby # firſt extreame 24 the qu het: is the ory xt eartte. 


; 9, &c., Anc thi is the reaſon why inthe Rule of Cpares 
© on commonly Me the ule af5. the2 Tatre? tear 
 tnultiplyed togetHer, andithat progurt "dlujded,b Lb ou At; 
viz, becauſe the produd &fthe M Sfication of #2'h c 
-andthird tearmes, is alſo the ll feerion of the oh Fs] 
fourth tearmes, which diuided by the firſt ;ſhewes 46 wa 
'For diuifon and mulcplication 7 0aNEe one another th 
ally {Andi it 1 nothing material! inche otder of Froorke's 
ther of the 3 meancs you putin the ſecond or "Third Ape 
For cither you may ſay. OTE 
As 2to0 3. fofto -B&e. Or Br goth 
As #to06,ſo4 to &c, wy 
"3Kidigh h he proportion ofthe Art, to vY Teewnd: 2 
' ofthe third to the fourth, be one inthe former, and: another - 
un the Jatter placing of the tearmes, yet you ſhalt finde "the 
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ſame 


Rand of 4, proportionalls, 

"NP Favight line being cat- 

length; An oblong made of the lene. gontinued; and; of 

ry ineqaull ra a fqdare redde af at; oy (of ovie of the bi- 
Seems, andthe line” of continuation _— ) lefſe ” the 
Fw of the ſaill biſegment by the 6. P:2 Eucli 

" Let AK. bearight line cut into 2, equallparts in-$he- point: 
G. and continued tothe point B, And ict B . beequall to the 
comuuerien KB. And thereof let be' made the oblong 
ABCD. 


. Moreouer,let the _—_ G Z E F. b e made of the right line 
G B;which 


common to beth : But chefpace ofthe * 

angled figureICE L.is equalltotheri Ry, figure GH 
+ D A. For bothof themare made ofehe iſemoraraa the con- 
tinuation. "'Thereforeifa right line biſeQed be continued &c. 
Which:was to bedemonftrated. 

And thus miich of righrlines; as ofthe fades of plaicie: trix 
gles,lhauechou gpades Gdowpa, Net Iwill m_ou es 
Pg triangles themſclues. i | Ty bp, 34 - 

45" Tn a erna £6 ptheen alle tathe ene 
chef y PAs aries pe ON IEATEE IN 

As inthe pleinetriangle AB C IK L: be parallelto chabaſe 
B C. it cutteth'off from; the: fide AC! part, and'aHo._it cutteth 
from the fide A B. Jpatby the 39. hereof: : Andſo they ſhalbbe 


proportionall.: 39/1 
"1? :A8 AB.to AC.ſois AK. wAL.: » Alſo;: 53 brig CO» 
As AK.to BK. ſoisA Lito CE, Alfa, ic 1nd 


As AK. to AL, ſois KB, roLC. | 4 


: 


Ca Let ABC. and” ADE ben. | IO equian- 
Fs fo as the angles 4rB.and D.at 4.84.and alſoat 
D: ; zeir-fH ut the 
equulanglsarcequallzebaris. do DP 0 TAY 
fa As 4F3.co8 Clos 4D.toDE.. pig 
i AseA Bro A C,lois 4D.to HE... 
S As AC,no.CB. ſois. AE. ro.ED. 

The Demouſtratios...Forgbecaufe the angles B A C. and'D- 
AE, are equall,by the Pro: therefore if 4 B.be applyed to 4D. 
A: C ſhall of neceſſiry fall in 4 E. and by ſuch applycation,ſuch 
a figure ſhall be "ei Wo 

In which, figure, becauſe chat AB. and-AC. doe meet toge- 
ther, and alſo the angles at Band D;andat Cande. arecqual}; 
by the Pro: therefore thi orher 5 fides Bf; and DEsſhal be a 
{ CCINtIC 
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I2.he baſe DE. cure —_— 
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Morrverbyit the point B. ler the rig kt line'B E454 drawye 
par?'lel to the baſe AE.and itThafl cut the other 2. fides DE.and 
DA. proportionally inthe pointes B. and F. by the ſaine laſt a- 
forc going. And then the proportion ſhallbe + © -* 

As AB.to AD.fo is FE to DE. or which is all one 

As AB,to AD.ſo.is BC.ro DE. -. 

ForFE.andBC. are equal bye.) the 39- hereof : pies 6 

thence they are : | : 

As AB.ro AD,ſo AC, to AE. 

Andſo BC.toDE they ſhall be alſo 

_ As AC.tcoAE-ſoBC-to DE. | 


3D 


| y ay 


Ina16 B62. \S- 2 M0: AL. 30 "DE" a 
LETS AD, | P- i F 
- topos =ua6er" mln 
_ Laftly, becauſe it normarrhliothe works, 

third place, by changing of theſe places. - 
- +. -*-;1« AS AB+to BC. fois AD.to DE. 


G12 _ 'As AB,to AC, ſois AD. to AE.-- | 
. ASAC, roBC.ſois AE.coDE:... ffs 
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As AD. DE. "AB. . +12: To, (rt) 40 13 | A _ 
#10, to OG. {5is OJ. "4 = ; pin © hs 
\ / "r2(t63.BE;- 
H wn ; 

LetAC. be 4: feer,BE. 3,DE. 65 anditis &wmauaded hay 

many feet iS AE. / 414% brevwilio ls 
A BC. | C'A. DE. $955; i (i YH ; : 

« "IN 01Y | 

3. "4s 1018 6p 
OE arreronmn—en = k " . T, ,-(ta$, A E, 


47. If diners plaine Triangles be compewnded, Res with right 
Gor pare the heh pane? are propertionall, As: % for EX= 
a HE.) x .- mya 
he, [4 Ti- rhe 

ples | 

FE She 1 
compoun- Be 
ded, and be _ 
cur withrhe.  ._ _ 1 24 / 
right para-, We at LAS, © 4 | - 

lines', I 
B.CD.and b. nas, þ, 
EFG. their Ny | | D 4 


interſegments 


a Nr 2arin; 9 7 


pit Bictih, - 4M + Þ4 Py! 


*s > 


& he FR hareſib 
? jnngiedbyr E412 12 5. +33: FT $ 15... 
Tar 'KOb8: ABFſo isB ro Ep theatre going: bury 
| the ame, 
 _*Z As AC,toAF.fo is©D:toFG 8crhoſerhat ares etable co2 
* third, arc alſo agreeable to oneanorher: therefore arealſo, 
> "Arne 224 OTIS Bn, 6.8 RT. 6 $4Y.4 ; 
4; ſoentr , of 4 plain triangle be. eved, 
ht ron if CQul to the 1..m- 
mark ppeſie age angles. et rnd cn triangle, ABC, thefide 
A'Che contimued & BCD, \(halibe e- 
quallto the 2. und prin ACaABC/ For 
if fromthe point, | 
C. were drawne | 
theripheline GE 
paralel | to "the 
right line, AB. 
the outward an- 
le, BCD. ſhall 
6 compounded 


of the” angles, A 
ECD,andECB. Pur Keanghts: EED and ECB. are equall 
to the 2, inward oppoire angles, B 4Cand ABC.(thatisto 
ſay, the angle E C D. tothe an nple, B AC. AndtheangleBCE 


co the angle «A B C) by the 38. hereof, becauſe of the paralels, 


A BandCE. And eofareche angle B CD. is equall, torhe 
2. inward oppoſite angles, B 4 Cand ABC, which wasto be 
demortrated, © x , hog bo 
The 2. Angles, in a plainetriangle are equall te 2, right antles. 
Þ the Ek 2A ABC. of the former Her. :I iy 
3.angles ABC,B AC.and ACB. are equall co 2,right _—_ 
For the angles mecting in one point, inone and che ſame 
are equall to2, right angles, by the 20,hercof. But the 3-angles 


p a "0 A af . - = > 1 =, f *.- o Ea : _ C2 , by 
angles, A B(. BCeAand B A C..are equ Wto2,. 
- - 4 S . #08, vw, Ky "I & "8 - , * 
"" < bf : - od ET © ; 
 i%, ' =O 
4' plaine trixngle, there cam be but ove right, or one 
, L . - _ 7 « a , .- . 4 
2: 4ndone angle beingright or obtuſe; the other 2% are neceſſurily - 
_ TY p 2 bf 4 ; 5 - ; 4 
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acute angles; $9 $7607 556, 43 181968 ; 
, D . »* # 6 bs K: A - S 
3 Andthethird angle, is the complarientof ay of the other 2, to + 
#5 + | 7 4 2 2X Ws * 1 


| angles. £3444 242... a IT, 3% «16 # TUB 244 | 3 

4 wallet rfa.wimghran paged te > fp ang 

= they are whally cquaiangleds 2 34243 21 e2 (14004: 14 4666 & $24 af 

0 In aright angled plaine triaugit,the:: idetinctuding che nighd 

angle , _ equallin power, to the hypothenuſa. By te lafhPuo'* 
Excli 


J, s | 

Thedeclaration : Tnthe right angled plaine triangle, AFC. 
righrangled at B. Ifay the fides, AB and B ({. inclydingthe 
right angle, AB (are equallin power to the-hypothenuſa | 
AC. thax is, the ſquares ofthe ſides, e£Band/BC. to wit,the Ss 
ſquares, ALMABandBEDC. added together, are equal to - h 
the ſquare of the hypothenufa, 4 C.te wit,theſquare FC KI. 

The demonſtration: For if from the right angle, B, be let fall. 

" theperpendiculer, BFG.-thenout ofcha ſquare, A(KL.is 
madethe2. oblougs. AFG [and FCXG.. which arecquall, 
ro the ſquare, BED C. &thatorher to the ſquare F LAB. 
And therefore the ſquare, 4 C K I. compounded of thoſe 2,0b- / 
Icugs,is equalltothe 2. ſquares, AL {BandBECD. 

Butthat the 2, oblougs, eFFGTandFC KG. are equallto 
phe 2, ſquares, FLMIB and BEDE,. is to be prooucd euety 
one in | Sang . Andfirſt of the obloug 4 FG 1, itis thus 
prooue . by 

If 3. right lines beproportional}, the ſquare of the meane is 
equal], ro the obloug made of the 2. extreames bY the 43. here- 
of : Burthe 3.rightlines, 47. 4 B.and AF,areproportionall, 

+ thatis,as eATto 4Blois {Bro AF, Therefore the ſquare of 
e AZ, is cquallto the oblouge, madeof 47.and AF, , 
C 4 _ - The 
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1 Ifafter the extraRtionof the ſquare root of any number any 
_ fractions ſhall remaine,putfor denominater vnder thoſe frac- 
& tions, the Roote doubled with one added ticreunto, after 
this manner, 3 - WA 
X2(353- | | 

2 The Root which haththeſe fraftions adioyned, is neuer ex- 
aRly true. Forthe true Roort-mulriplicdin it ſelfe,oughtto 

. produce the Number, 'whereout:it way extraQted,withour 

. any difference. But if you multiplieche Rooxe, 3. 3 inirſelfe, 
that is, if you multiplie 3.3 by 3.3, youſball nor produce'the 
true Number, 1 2. out ef which 3.3. was extracted,butonlie 
I.?7 .Concerning which, ſee Rams in his Elements of 
Fonwerns Blom, 8; Lib. . 12 , And Lazarrs* Schoner, in 

- his comment ypon. Rear, Eo ie hs 
51. ind plaine right avgled triangle, the fides inc{uding the right 
C5 | angle, 
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4 plaineri ghd triangle, the one of the acute angles,is 
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2B AE, bythe$. 
- But the angle 
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_ ) $3 If aplaine Triangle be inſctibed in a Circle, the angles opp o/ite 
zo the circumference, are as much as that part of the eirenmference 
oppoſite to the Angles, As if inthe Circle 4B C.the circumference 
B (. be 120.deg.thenthe angleB 4 {oppoſite tothe ciraimfe- 
renee BC. ſhall be 60. deg. The reaſon is. | = 

Becauſethe whole circumference AB (.. is 360. degrees by 
the 7. hereof. Andthe 3. angles of the Triangle, 4B C, infcri- 
bed in the Circle,is 180.de. by the gg. hereof: Therefore as cuery 
arch,is the \ part of 360.dc.ſo cuery angle oppoſite to that arch, 
is the 2 part of 180, deg. 
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Itis more plainly thus demonftratede"As for example, ofthe 
Hogs AB C.Fromthe ſaid angle, A B (;. letthe diameter BED. 
be drawne throughthe whole plaine of the circle. | 
And from the'cenrer E.tothe circumference: 4B CD; lerthe 
two Rutty E A. and E {be drawne: 1-fapthe divided angles, 

ABD ind DB}? uethes of 'theanglces diuided AED. 2nd 
BEC:Fortheangles, AB £,225d B 4E,arc equall byabe fifth 
thereof: Andthe angle A E D. is equallcotheangles, FB E, 
andB ppb ages ene? by the” 4Þ, hereof.” Therefore the 
angle AED. isdoubletotheanple, ABD 1 

', In like manner, the angles E-B'C and ECB. are cquall by the 
5. and ro both thelerogether,is the angle DEC. equal, byche 
48.” Therefore /tlie an SeDEC. is doublerothe angle, D B C, 

Then becauſe theparts of theangle, AE T. are double to the 
parts of che angle, A B C. Thereforealſo the whole angle, AEC. 
1sdoubletothewhole angle, ABC. And thereupon the angle 
ABC.is 2 of the angle, AEC. and conſequently; of thearch, 
ADC. whichis the meaſure of the angle AE C. Thefame 
proofe is of the reft. Tf therefore a plaine triangle be inſcribed 
ina cirele, the angles oppoſite to the circumference are | of that 
yu of the circumference” oppoſite to the angles which was to 


e demonſtrated, FH:nve it fx, that | 
Fe L If the 
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If 2.plaine triangles 4nſcribedinthe ſame ſegment of a (orcle, 
2 the ſame baſe, be ſo ioned together in the toppe, (ar inthe angles, 
falling in the cirenmPference ) that thereof is made a_quidrilaterall 

 frgare, inmerſettedwith diagonals; , The right avgled figure, made 1 
he diagonals is equal to the right angled fignre:(addegrogether)made 
of the oppoſite ſides. Prolomy and Copernicus... ,./;*- 1 
The declaration: Let AB D.and A CD, be. 2,Triangles, inferi- 
bedinthe ſameſegmentofthe cirele,.AB'CD,. ypon the ſame 
baſe A D.ſo:toynedin the top by the right line, BC, tharghere; 
vpon is made thi 4. fided figure, AB CD..I ſay that.theright- 
angled figure made of the 2. diagetalsy A C.and BD. is.cquall 


rotheright-angled figures together, made ofthe, oppoſite fides, 
AB& 
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þ bas Anort bs $9. INC, 
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ndD-C.untaliviofzhefides BO 
br: demorfivabin./ Fore, wa 


ee I ionall, c| e'rig he ang led f 

p pg recs rr ght 3 Fj 
the to $2 hero. But CE Ea oY 

vieyrl SD ee BCAndBUAby 

=o :d;becauſe ofthe e g SBCA. 
the 2; con a aforegoing: alſo becauſe of thee: qual anples, 
AB D& EBC;(whicbareequall, for thatthe ſag CFD. isad- 
ded to theequall-angles;ABEandDBC:and ka 
the equallanglex, BE C.-& B A Do by the 4.:e0i 9, 
Therfore their fidEs are; As BD.to DA.fois Z C w© E:In'like 
manner the 4.right lines;2D, DC:BA. ,& AE.are proportionaMt 

Forbecauſe che Triangles, FD:C8&B AE.ate: zled be= 
' cauſe of their equall A Ge & B AE; by-the'5, -conſett 
Me afotegoing! Alſo becauſcoftheir tte D BC.& 
AZBE; by thepropoſition; & laſtly becauſe ofthe equaltangles, 
BE D TE E 4. bythe4. conſeRarie ofthe 49 o Therefore help 


En 


2 IT WIS; op et | 
| | gures, made af ofB:D. & (7 of B D.& A 
NY * angled figure, of Z GET AC'by the 4I: hereat; Thereforethe 
BN "Ln | bs. angled fig otire, made ofthe; iagonals B D; C AC.is equall 
GE. . torhe2. right angled figures, made of the.2.oppolitefides D4, 
andZ C,&allo of DCE BA, which was tobe demonſtrated. 


"{omſettarie: 
HE ay 4 pmol figure mnferibed pchnk, and in- 
G v#erſetted with diag@pdlls;, mid f6 conſiſting of 51. Tote rc. 
$1 of thews ginengbe 6. ii alfagiven.” You hane moſt —_— 
lent examples OBE Te HH RNA $2-33435-36- 
$0 Sel27A .: a. 90H 395 Jong 6 05] | 


, wee: F aFplaineTyia egy 5a) 
| enim hg: gas is W937 102.378 2 Tos: 90 
25cal0 = 'k followeth of Sphericall, - mo 
Fs PuWEY of Spharicall triangle, ave the arches of grear 
p Y Yoles, enerjionk beiug lefſe then a ſemicircle. - 


1 356, 4:;grect tiretr of ttbe> Sphere is that. which dewideth the 
whole Sphere ito '2. hemiſpheres; and fats ene7y's where diftant ow 
his Poles by a; Quadrant of a great circle, 00 

57. If a great circle of the Sphare, poſſeby the oles of Pe Py 
rear. cirele,theyem one avothtr at wt angles : and Contra, | 
Let AE C;bea.great/Circle of the Sphzregwhoſe poles let 
beB, and D< by which, poles: B. and D.let anbrher great Circle 
paſſe, beingB EDI: ay that the grear Circle: B ETD. cutterhrhe 
great Cirde:A-BG, atri ;ghtangles, atthepoints.E. and F.- For 
vpon the pole E. of Filer alſo ad6ther great circle AB'CD.' be 
deſcribed, --Itis inanifeſt thar the arches AB. BC.CD,andD 
A.ſhallberbe meaſijes ofthe angles E..andF. by the 6: But 
Fat thearches AB, BC, GD,D A, arequadrants,. by. the laſt 
p:5l ; aforcgoing : 
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aforegeing: Thereforethe avgles nE.andF. are right 
by the x Ba ant doe pet & 

8. The we are of nſpharicall a» # ailew in 4 great Fl. 
ahes ) is the arch ef a great'cirele Sheets fromb the Angle, a NE” 
intercepted betwixt the 2. fides, bem om rag ons = A, are 
2» Fant, "by LEI 56. here | 
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60 Enery Sphericall Triangle, from eadry ate hath another tt1- 
arole Bar 4 v9 ,whoſe baſe and rag/er pier ro the baſe, 
ave the ſame Th other partes ave-the Complements of the parts of the 
formerTriang/e. As the Triangle B A C.afgreſaid, from the angle 
A,hath the TriangleB D C,oppofite therante,whoſe baſe B C,8& 
the angle oppoſite tathe baſe BDC. is the ſame by the laſt afore- 
oing : andthe ſides BD. and DC. are the complements of the 
ides A B.and AC.toj Semicircle, And laftly,theangles DB C. 
andD CB.are.the complemengg of the angles ABC. and BCA.to 
two right angles by the 21. / EE OY 
G1 The ſides of a ſpherical] triangle, may be changed into angles & 
contra: the complements herewpon to a Semicirclezbeing taken for the 
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. greateſt ſide, and SOEE _ LerABC. be aſpharicall Tri- 


angle,obtuſe angſedat B. Let DE.berhe mcafure of the angle,at 
A. Let FG.bethe meaſure of the acute angle,at B. (whichisthe 
complement ofthe obrufe;angle, B. being the greateſt anglcin 

KR | 8 the 


the meaſure ofthe angle, MLK. And laſtlie,the fideBi 


, are quadrants: ſoare AP, &OB.BF,& CH. AndCD.AO, 
& CF,arc the common complements of two efthoſc arches, 


, 
, 


Py 


Thereforerhe fides of a ſphericall Triangle, may be changed 
into Angles, and conr: which was to be demonſtrated, 
= A right anghd ſpherical Triangle rath one right angle or more 
$907 078, 
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64 eAright angled ſphericall Triangle, with 2. acute angles, hath 
fromthe right angle, a right angled Triangle, oppoſite therenuto with 
2. obtuſe angles, and contr: As you may ſee in the right angled 
Triangles, BAC. andBDC: oo 

65 The ſides of a right angled ſphericall Triangle, with 2, acute 
angles, are every of themleſſe then a Quadrant. ASin ABC, 

66 The? ſides of aright angled ſpherical Triangle,with 2. obtuſe 
angles, are mare then Duyadrants; the third fide is leſſe then a Dna- 
arant, Asin BDC; * Eg NC X 

* 67 eArightangledſphericalltriangle with2.acute angles, is from 
the acute angle oppoſite tog right angled ſpherical triangle, with one 
acute and one obtuſe angle, Asthe right angled triangle EDF. with 
2. acute angles, at E. andF, is:oppoſire fo the right angled Tri- 
angle, CD E,with the acute angle,E C D:and the obtuſe angle, 
CED. | 

68 The ſides ſubtending the right angles of 4 ſphericall Triangle, 


haning dizers right angles, are Q nadrants, 


' The reaſonis,forthat, (as inthe Triangle, AGH;)Ifthegreat 

- Circles, AG.& A H.do cut the greatcircle,G H.atright anges 
inthepoints G. & H, Ais the pole ofthe great circle. G H.by 
the 57, And AG,& A H,arc quadrants by the 56, Burif _ 

| angle 
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- 70 Ifthethirdangleof a [pericall trianple, haning 2, right angles, 

Fr oh the third le 4 ho 7-6 4 RET, Batf obtafethes the 
third fide is more thew a Quadrant, As intheſpbericall Triangle, 
H GI.acute angled,at G.the third fide, H 1, is lefſe then a qua- 
drant. In the herical Triangle, AG1T, obtuſeangled,atG. the 
ahird fide A 1. is more then a Quadrant,” | 


nthe 2, fidesalſo AG. and GH, ſhall beq 


Theformer Diagram ſheweth the | 


. Demonſtration hereof. - 


71 Anoblique ſphericall Triangle, confiſteth ſimplie of acute an- 
gles, or obtuſe angles, or of both of them mixed together. 

72 Aſphericall triangle, with 2, obtuſe angles, and one acute an- 
leis oppoſite to a ſphericall triangle, ſimply acute angled. And contra: 
Asifthe angles,at A.and D.be ſuppoſcdacure, then'the triangle 
B DC.with 2.0btuſc angles,at B. and C. and oneacute angle ar 
D. is oppoſite to the fimplic acute angled triangle, ABC. 

: 73 Aſphericall triangle , with 2." acute angles, and one obtuſe 
angle,is oppoſite toa rriangle ſphericall, Fac/ obtuſe angled : and 
contra:-Asifthe angles, arA. & D., be ſuppoſed obruſe; then the 
triangle, 4 B (*:with 2, acute angles, at B, & C, and onevbrufe 
angle, /.at e. is oppoſite tothe ſimply obtuſe angled triangle; 
BIG pw 47d | 
74 The3. Avgles of eery ſpharicall Triangle,are more then'two 
right angles, | 
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64 eAripht angled icall Triangle, with 2. acute angles, bat 
from the ri Was —_ ents oppoſite therewuto with 
2.0btuſe angles, and contr; As you-may {ce in the right angled 
G5 The fides of a right angled; ſphericall Triangle, with 2, acute 

angles, are every of themleſſe then a Yuadram ASin ABC. 

' 66 The? fides of aright angled ſpharicall Triangle,with 2, obtuſe 
angles, are more then Duadrants; the third fide is eſſe then a Dna- 
drant, As in BDC654-oobor rr oe OST 7 

67 eAright angled ſpheticalltriangle,with2.aoute angles, is from 
the acute angle oppoſitezog right angled ſphericall zriangle, with one- 
acute and one obtuſe angle, As the right angled rriangle EDF: with . 
2. acute angles, at E. and F, is:oppoſire fo the right angled Tri- 
ane. CDE.with the acute angle, E C D:and theobtuſeangle, 

68 Thefides ſubtending the right angles: of 4 ſpharicall Triangle, 
hating dizers right angles, are Qnagrants. 
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"The reaſonis, forthat, (25 inthe Triangle; AGH;)Ifthegtear 
> Circles, AG.& AH;docut the Ce vbio ea wewmye ey on 
in the points G. & H,  Ais the pole of thegreateircle. G Hiby 
the 57, And A G.& A H,arc quadrants by the 56, But#* the 
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third fide is more thew a Quadrant, AS inthef] phericall Triangle, | - 
H GI.acute angled;ar Scche third fide, Hi is leſſe 526) oral $246 
drant. In the ſphzricall Triangle, AGT, obruſeangled, atG, the F 
ehird fide A Lis morethen a pra DN LE ann 
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71 Anobliqueſ} all Tri I lie-of acute ar- 
gles, or obtu bee her a Treg aft yo 4 
72 Aſphericall triangle with 2,0btuſe angles, and one acute an- 
ehoropficr a ſpbericall triangle, ſimply acute angled. And contra: 
angles,at A.and D.be ſuppoſcdacure, then'the triaffgle 
B DC.with Tg x angles,at B. and C. andoneacute atigle ar 
D..is.oppolice to the WA acute apgledtriangle,'s 
« 73 :Aſphericall triangle , with 2." acute angles, Hf one brake 
angle,is.oppoſite toa triangle ſpherical, For ply obtnſe angled: and 
contra:-As if tneangles, ar A. & D, be ſuppoſed obtuſe;thenthe 
triangle, 4 B C: with 2, aciiteanples, at B, & C, ahd onedbruſe 
angle, i.at eL..is oppoſite tothe ſimply obtuſc an pled triangle; 
BDC... 
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But the arches E F. & DE. are equall to a quadrant. Therefore 
the archesF E . & HI. added together, are more chena quadranr. 
And conſequenelie,the angles anfwering to theſe arches,to wit, 
the angles BAC. & ABC. joyntlic together,are morethen a qua- 
drant,that is,greater thenaright angle.Butthe angle ACB. isa 
righe angle by the Pro: Therefore in the ſpherical Triangle, 
ABC. of2. acuge angles, the 3. angles are more then 2. right 
angles. x eh 
fo the ſphzricall criangle,K L'M, meerely acute an led: the 
meaſure of the acute angle at L.is the arch NO.the meaſure of the 
acuteangle,atK. is thearch VX the meaſure of the acute angle, 
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. -2 "The F HETEES, FR Þ hickeoge/den Rule of 
 Arithmeticke: which texphe of 4: ortionall one to:4- 
other, any 3. of them Feng einhs nfefinds on: the fourth,” 

3 "Therefore for the meaſuring of triangles, there muſt be certain 
propertions of all the partes of a triangle one to. another, and thoſe 
proportions explained in Numbers, 

4. The proportions of all the partes of a rrignzle one. to another 
rantot be.certaines pales. cuery crooked line us triangles (as m all 
triangles the meaſures of the angles are, andin Sphericall triangles 
alſo the ſides) be reduced gs right lines, For of a crooked line, to acroo- 
ked lime, or to aright line was nener yet found any proportion, nor 
in ſhallener be. 

5 \ lines are rag Gy right lines, by the definition of the 
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 10' ASwubtenſenct the greatef, is hp Sas diniderh the whole 
Cyrole into 2. vnequall Segments : + Ard ſo avtbe ove [ide ſubtendeth 
an arch leſſe then a Semvicircle,  andtox the other fide Subtevdeth an 
arch more then a Soivicirely, Asthe right line 1B; whichon 
the onefideſubtendeth the arch I F Z.lefſethen aſemicircle;and 
on'the ether lide ſubrenderh rhe arch FFB. Jy then aſe- 
miciftle, - 77 Te BE 3 
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© For bec: '- in the triangle 
| 'S, } ides AB.' D. the ſemi- 
deamite drawr DO! cCOnch $if- Te: of the eq uall 
ſides, cur ethic SIO! 53 po reg ghe 
Hne, ther ear is perpet ag: ro this, this to Re 
oy The 23. ofthe in bf " 

oe reght [1 0 lend | bois. equal t rgment [7 
7 Diner ge inere tedb r the right ſine of the 
Arch, and the Cintey,_ "As the right fine of the Comple- 
ment B Ne rowit, he right lineBK. is equall to the right 

line E A. bythe 39. of thefirſt, © ©. 

13 The His ne: fine, is the ſeqment of the Diameter uteroupre be- 
rwixethe right fine, and the Circumference. - As the: yerſed line of 
the Arch BC, isthe ſegment:ofthe Diameter EC. the verſed 
fine ofthe arch BG: is the ſegmenr of the diameter GE. 

14 Therefore of verſed fnes, ſome are greater ond ſome leſſe. 

15 Agrewer verſed fine,4s the verſed fine of an arch, greater then 
4 | Dnedrant, As GE.is the verſed fine of the arch G FB, being 


greater then a quadrant. 
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the/eller-o-rſed fvegwinhh nie feof the Complement. 
- tothe Rains. As the leſſer verſed fine BC. with'the righ 
| ofthe Complement AE-.is equalito the Radinr AC: 
foreifyou ſubſtraR the rightline. of the Complemenea BE; 
the Radix. A C,there refterhtheyerſed fine EC. Bun ths ar 
ter. verſed ſine 45 equallts the Radius addid tothe right” fmezabe 
exceſſe of the arch, more then 4\Quadrant:> As the greater verſed, 
fine © Ris equallzo che Raduls GA. loyned whbihe Ghewt 
the excelle A E. Thereforeif you adde: the right. fine of-the-ex- 
ceſſe AE. rotheRadius.G A.youlhall have the yerſed fine. of 
the arch G F B. andthereforethere-is no. need-of the. table- of 
 yerſed fines. In ſteed ofthe ſubrenſes, the right fines maybe vſed: 
for the right lines are the L of chic ſubtenſes, Therefortif you take 
. the greatcſt fine for the rexel ſubtenſe, you may .alſotake (yo 
lefſer fine forthe lefler ſubrenſe + For theſame reaſons, of the 
kalfeto he halfe, as is of the wholeco the, whole Aswhatpro® =. 
portion Io. hathto 6, the{ame proportion.5, hath-to 3. "a 
| . 20 Thetables of Sines, Tangents and.Secants, are communty 
44lled the Canon of Triangles; Rhaicus calleth it the (ancnof 8's 


detrine of Triangles . Vieta the Mathematicall Canon. A 

_. 22 Thetables of Sincs, Tangents and-Sccants, are extended 

no farther then to 4 quazrant; For the right fines of arches more 

_ orlefle thena quadrant,are the ſame bythe 12. And there cane 
#0 Tangents and Secants of arsbes greater then aquadrant by the 

17.000 .F8. >: -- | | | 
22 Thetablerof Sincs, Tangents 49d Secants, are conmuuly 
| D _— 
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; z you wnnft rake the Radins, the Wks) of the ta- 

Preps, gredrer then the true Radins, fo v : 

26: prone with whole wnnbers aud feline # the Calcu- - 
Iation'i : Beſides here no fraftions almoſt are exquiſite 
tae: ore the peg x forthe yarn pres ES YL 
taken Gm he more, as there may be no error tnſo many of the fi- 
gures towards the left hand, as you will bane placed in x4 tables: 
And #s for the numbers ſuperfluous, theyare to be cut off from the 
right. hard towards thelef, afterthe ending of the ſupputation.So did 
| Regiomontanus, when he would ae. herds les of fines ro 
' the Radius of 6000000, he teok rhe Radiirs of SOO0QGOO 

And aftec the ſupputation ended, he cut off fom cuery fine 
found,fromthe right kand toward the left 4- figures; So.RKhe- 
FICWS. when be would calculateatable-offines to the, Radius of 
TOOOOOOOOODS. he tooke for the Radius IO000000000C0000! 
And after the ſupputation ended, ' he cutoff from every fine 
found from the right hand towards the lefty, figures : Bur Ito 
finde outthe Numbers in the beginning of the rable,tooke the 
Radius of TOOCOOGOOCOCOGOCCCOOCOOCO®D. But in the Caron 

it ſelfe haue taken the Radius of diuers Numbers for neceflitie 
Gare As hereafter itt his placeſball be declared, 

/ 27 Ut 


6. SORE 


on, 


Coe 
A 


- - Lg —_ 
£39 1 440-4 ” 


FS if S : 38H- &-*% 
N | 497 tot 007 15 SN? 

Hibs 4 FIT EE. ated So | _ . py ; ; yy <4 = - 1 17 33 || 
© yr” Pr 1294979 T3 or 


13 Þ not Ho: 6 Pr 
- 2 tam. £4, 


pH which yh bg pit 4 | 
Cire/e; that k ts to the | "brenſe Pk: oo. Ut 


ule” ks go mama is yr the 
the” avgle” BA ©. 35 i60..- Gare | 
the 6. ite firlt : wp thereupon theangles A BC. 4id&A'© 
togerber are a''120./'parts bythe49; ofthefirſt': butthe an- 
gles ABC.and ACF. ate equaltbyichey of the firſt: forthe 
ſides AB. and A C,oppolite ator rhempareeguallthatis;fv6: 
Radiz? Fhereforecither' ofthe angles is 6O, parts: but the' atple 
BLAC. wasa'fo 60; parts, Therefore the triangle A BY; 18 . 
equiangledby the 5, of the firſt : -buc the fides *A'B. and AC, 
areRadi by cheinorke tandtherefore the fideB C. is Radius al- 
ſo: Therefore therotail fineor.theRadius,is cqualt rothefide'sf 
Tor oe figute,line cried? in: CIC WHIN Was to 'bedetnons 
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AD. ;0r. EButhe Gne ofthe. Comple ant; 
Bos. ict S677 5.4 © EF ke, © Fs 
Example LertheRadus ABJbe 4D 

iethe @nepfthe erchi aB3D% deg; FOOOL 
Radius AB.is 51 000000; ThEdq 
BD. i: 25QQ000JD00000. the which if you "fabſits6t from 
the {quare -I QOQCOCODOOOCOA; the : ; reſt ſhall. be ctheſquare 
75000000090088.. whaſe pattes:ſhall be ernAgh the fine 
AD. or BBferuing eat noch FA: 60, deg, | $A2SÞ:t 

After chi kay: manners 'Theſubtenſe bf-an: arch 1elfs then 
a Semicircle being oiuen, you may finde the Lubcenſe of: ea 
Complenzent! tothe ſemicircle. 

: For ad the fineof any arch, with the fine 'of che dation 
and theRadiigdoe, make aright. 502 he” triangle;by the 3, Con. 
of rhe.,13.'So the ſubtenſe ofapyarch with'the ſubrenſe! of -the 
CORP to a ſemicircle and the Diameter, make a" right 

angle 
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. * 31. Theright ſneof an arch, be 
| The Rule, Multiplie the right fine of the arche, by the fineof the 
complement, the produtt dinide by the Radins, and:y0u ſhall have the 
| 2 of the fine of the dowble arche. > © © 
The reaſon of the Rule, For as the Redms, AB. tothe fine of 
the arche giuenBD. that is ro the right line B C,which is equall 
toDE. Sois the fine of the complement, AE. tothe right line 
EI. or HG.whoſe double FG. is | 
the fine of the arch, FD. For 
intherriangle, FGD. the right 
line HE. being parallel. to the 
baſeGD. cutteth the fides FG. 
and FD. proportionally by the 
5. ofthe firft. Bur it cutterhthe 
deFD. into 2.<quall parts, in 
E. And: therefore it curteththe 
fide FG. mH, into-2, equall 
parts, alſo. 
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Or more# aftie thus : As DE. the Radins to EC.the | ſubtenſe of 
the compliment : Sois AE. the ſubtenſe Linento AB. the Enne 
the double arche: Prooned thus, j 

Becauſetheobruſe angled Triangles, CDE. andBAB, are 
equiangled,becauſeofthe equallaygles, E'CB..andE AB. and 
alſo of EH. and of FB A. which are "equal, becauſe the mea- 
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let the {am \ be giuenas be 
capa: of lodeg Orin Adele .the' 
efthc triple acch, be ſought for. © Genes. 
The ſquare of the fubrenſe A als 303 B44 | 9 903225 
The right linc,B K. is ———_—— 303845 
Which ſubſtrated fromy 74dizs giuen B G.1oo00000 


The Remainer ſhall be the right line, K G.9696155 
which multipliedby 4B. ri * line giuen, 1743115 


Produceth the right angled fgteeo—s69 690L5 215113222825 


which diuided byy: Rading F quotient 1sKL,I 690151 
To which the right line 4 Ja twice Ces: It5 
\- 1, LIA8TES: 
- Maketh the right live A D'ooabe— $176391 


The fourth Pr oblem. © 


33 The ſabtenſe of an arch leſſe then a Semicircle being given toge- 
ther with the ſubtenſe of the double andtriple arche; to finds the (ub- 
rence of the arche quintuple, cr of an; Arche fine times ar much, 
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The ſubtenſe A C. ſhallbe 697990. #lmoſt,' 
The ſubrenſe AD. ſhall be r046719.” 7 
Then ſquarethoſe ſubtenſes and they ſhalbe as folowerh. 

T he ſquare of Fſubrenſe of triple arch a D. 1095620664961 
The ſquare of F fubtenſe of y doubleatch A'C. 487 196040100 
Which ſubſtracted from the ſquare. AD. 
there remaine theright angled figure, made > 608430624861 
of AD. and CD, bets orgpetrs ao er; 
which diuided by the fide CD, ——— ————— 349048 
The quotientis AF, ——=——_c_—— ——_—_— —————g__—_ 4, ny 
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the right fineandthe-verſed . F-97 
ſine, 4 c in /power, to SO 
the Lubrenſ. of their arche, 

As in the ſchemes. adioyned 
BD.the right fine ofthe arch, 
BC.andD C. the verſed fine;— 
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The reaſon of the Rule, For asD'B;''toE B-'$ 

XB. Therefore D B.B E. and X B, are 3. right lines, in conti- 
nuall proportion. And conſequently,theoblopg made of the ex- 
treames; D B. 3nd X B7is equall tro thegtof the MeineB E, by 
the 43. ofthe firſt, And forthis calfe ic'is,tharas/D'Byes B' 

fois BE.toXB, forthar the Triangles, DE B.andBERX. are 
cquiangled, bechuſeof:their common'angle,” DBE, andtheir 
equalttangles;EXB.:and DE 8. which are equall one to an- 
other;rtharisro-ſay, fortbditbtyarciequall, toarhird,to wit, 


their odramon angle D BE, [And therefore becauſe _ 
" : angles, 
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er this manner, 2 2 6794920000009! | ſhall/be 
ſubtenſe ofthe-hilfciarch, E Bowhole: þae 5 15 38 EA aid 
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uer, is equall to fiueroores leſle,fiue'cubes more one ſolide;one 
of whoſe rootes is the ſubtenſe of the fifth part of that Arch: 
Which is thus demonſtrated , | | 
Let A F,:the ſubrenſe ofthe arch A BF. be giuen, 2nd let the 
ſubtenſe of che fifthpart ofthe arch A BF, be demaunded; that 
is che ſubtenſc of the arch CD. ro wit, theright. line CD. Let, 
C D. be purfor once Rovte; or which is all one, ,LerCD, bel, 
Therefore A C. ſhall beg q.— 1 bq, And likewiſe D F. by the 
demonſtration, ofthe 3 1.Problem, Bur AD. ſhall be 3 L-1C. 
Ando alſo CF. by the demonſtration of the Problem-next a- 
fore-going, Now in the quadrilaterall figure ACDF. inter- 
ſefed by the diagonalls AD. and CF. the right angled figu 
of the diagonalls A D.and CF, is cquall to. the right angled 
ures (made ofthe oppoſite ſides, to wir, of C Band. F.,and 


alſo of A C, and D F.) added together by the 54, ofthe firft. 


FirſtthenTmultiply the diagonalls AD. and CF, together: 
Then multiply the fides oppofire AD. andDF. together : And 
I ſubſtra&the produR of this multiplycation, from the product 
of the diagonalls, The remainder is the right —_— figure, of 
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figure, or elſe of more figures, conlidered ioyntlie together 
the ſolide of 34: is 45435424. For the"ſquaredf 34.18 Lis 
the cube is, 39304. which two multiplied together, niake the 
Number 45435424 But ifyoil would finde, outthe ſolides of 
-euery figure withtheir ments ſcuerally , thatis to ſay:-1f 
after the finding of the ſolide,-of 3, you would finde the ſolide 
of 4<which, with his complements added to the folide of 3, ma. 
th theſolide of 34. you muſt worke an other way, as thus: 
Theſolide of more figures;as forexample : theſalide of 54.10 
all the figures after the firſt, hath foure complements: as there 
are 4. figures putbetweene euery of - the poings of the' ſolide 
roerces:thoſk 4. complements youſballthus finde; For the firſt 
complement,you ſhall firſt {quare the ſquare ofthe roote afore- 
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Then becauſe the figure-C BE D, is a quadrilaterall figure, ig- 
ſcribedin a circle, and interſefted with diagonalllines, There-+ 
fore if 1 multiplic cueryof rhe'2, oppetite idevto.wir, the fine 
B C. by the fine D B. and thefine of the complement; FE. by the® 
fine of the complement CD. andaddetticir products together, 
I ſhall havethe right angled figure, made of the diagonall, CF. 
and B D.whichif T'divide byrheknowne fide, to wit, bythe 
Radins, B D. the quotient ſhalfproducetheynknownefrde,CE, 
the fine of the complement; of the difference of the 2, giuen ar- 
ches, AB. and B C. to'wit, the fine of rhe complement ofthe 
arch, A (\, which alſo was tobe demonſirated. 1D 
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pon _— and Secant, of the arch, BC. 30; d, be paget 
Theſineof 30; dis 5OO0D. BE. 
| Thofneofthecomplement 60,818 866025 54- AE, Then 
I fay. - 
1 ASAE.8660254.toBE, <000000 $615AC, I0090000. 
| toCL. 5773503. Therefore the'7 agent, of the arch, of 
of BL | 30.d.is 5773503. .. 

2 As AE. 8660254. is to AB, * 'XOOGOOOO, © So is AC. 
TOOOOOOO. to AL, 11 547005-Thetrefore the Secart ofthe 

arch of 30..d.is 11547005, 
43 The breife Rules of the Tangents and Secants, are excellent in 
theſe 3. Theorems following. 
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The firſt Theorem, The difference of the Tangents, of any 2. 
arches, making a Quadrant, a are double tothe Tangent, of the af 
rence of thoſe arches. The 


The diclenaiion Letthe2;urchiis wialdings 
andBD\,whoſe Ta ; ents, are'C G, id: vb 9:3 Fr; els nant 

7: LerBS.be anarch, made equallrsCD/whereups! | 
be the arch of the difference, of: the 2; giucn arches; 


BS, andB D; Alſo letthe Taxtert, BT; be equalitothe'745- 
7exnr/ CG, whereupon'the right line;/T PiovilberheUifference of 
the T##gemr7 giuen CGorB T.and BP, Littlie terthe arches 
BL. andBO. ( whoſe: Tavgents are] BK. andBM;) bemade 
equal tothe arch D.I'ſay thatthe-right line!TP; beingrhedif- 
ference of the 2 giuent 7 avgenrs, © G,and BP. is doubleto the 
right line, B K, beitg the Taxpewr of ithe difference of the' 2-gj- 
ver-archies* Or; which is all:one, Ifay that che: right/hne, TP. 
is equallrs the right line, M'K. | 97 
The demonſtration. For if you take equall things from equal, 
theremainder ſhall be equall. Bucthe right lines, K P.and M T. 
arecquall.” Therefore if you rake the right line, K T. from both 
ofthem, the right T P, and M K. remaining, ſhall be equall, 
'- The affurnption'is prooued, For: thoſe Job chat are equall 


to one and the fame thing, are alſo equall one. to another, 

But the right lines, KP. and M T..arc <quall rothe fame righe 
line, K A, Therefore they are equall one to another, 

Apaine, theaſfumptionis prooued: And firſt that the right 
ne,KP. is cquallrothe right K 3 is thus prooucd, , 


Becauſe 


| Becauſethe angles KAP,'and KPA. inthe triangle, AKP, 
are equall, Therefore alſo their oppoſite fides, that is the fide 


by oppoſirion : Fort tt »B L, t to;/be equall tothe 
Og I ad » D (. and BD. 
Therefore the angl&/B AL, or BAK, difference berwixt 
the angles, B AP,and D eA C. Scing therefore the angles KAP, 
and K Þ A, are equalIfothe Tame > D A (. Ic followeth 
neceſfarilie that they are alſo equall oneto another, >= 
Then that the right line, AT, is ru co the go line, KA, 
«! id rbic righulines Aly ct propofition, is thus 'progued, 
For that in the e; HALT: the angtes, L774, pnd 
Af:4Tcareoquall, che tfarciialſp the fides oppolite ynro them 
thats, the-fides df 74 aud 3dr Aarecqualtby the 5, of tbe 1. .. 
-«:And:thas the;angles,LH Tradand- ALA T\ are aquall.thus 
2D 'Batauftrhebiighn:14 Fo; inoguallts theangle 
7£u4:1C-by:theif8.bf tht biAfll theangle 7:1 Cisequellie 
the angle, 7A Bf;by.theiprapor forthe-arches, {S, and SO: 
«reput robeequall, The:ſame reaſon is; if the difference BL, be 
greater then halfthe'corplement, BS. onely the Jevtess Land 
Sicacm-alſo Ki and 7. argpitrone for tnothes;2 27 9 20! 
7 Generallychercfore the different off the: Tergents:of two ar- 
ches, making a quadrant, is doublene the Tangent; of the diffe- 
xtnce of thoſe arches which was to bedemanſirated). . 
. (onſeHaris. Therefore the Tavigetits, of 2.arches, being giuen, 
making a quadrant, the'Tarpert allo <f chechGerence'of cho 
2, arches; is Alſo-piyens;: ct AM bin TT egin 3 oh 
And contrarilie, the Tangent of the difference of theſe 2, ar- 
ches, being giuen, together with the Targent of the one arche; 
The Tangent of the other arch; is alſo giuen.... + 4236 
This Theorem may thus be propounded, The double T argent 
ofan arch, with the Tangent of halfe the complement, is cquall 


to the Tangent of the arch, compoſed of the arch giuen, and 
halfe 


half thecomplement thereof. »d1 210191: 7T vriDQns? 
Ty ſhale 7.P; ; before going 


F 3 L. ſhall be L CC whale halb 
ische arch, LD, or D C. whole: om therightline, G C, or 
B.I-Bur 7 PondBeto Ts coin, oe; 4 
the arch, FD; compoſed of the. giurmateht. BL. and hallerhs, 
cemplemeor LD, efore ©. 116, a2; P3502) 5 MC. ICIS 
44. The ſecond Theorem, The Tangent of t/ difference oP. 
cheer ting aguatrent,withthe Twhgeedfdhedeſth, arch orne- 
keth the Secantof ibegifſey®Ftenvs? 513 0 A bone nat 203 2d 
- > As:1he Tongrnt'of che difference, B Ls or Bhat ivrhepight 
 lineB XK. 018 Ad with the Tanger? of the:lefferiambiÞ Cr. 9% 
BS, thatis with theiright line, #7. nigteriisberight JIÞe Ad7» 
whishis<quallsp thenighs ling; eds wy oo ne omg Es 
diflerence.B 1; hy the demooRrmionotthe hb THronens. i; \ or 

Conſctarie, ThereforeghaFingess ofithodiffeteticd $518,354 

' ebes, making aquadrant,and the Tangent of the leflerarche be= 

ioggiuen,the Secan ofthediflercaceizalio giietn: And epiue- 

rilic &c, _ 
| The Appendix, 

This Theorem may be alſo thus propounded, The Tangent 

of an arch, with the Tangent of halfe the complement, is equall to the 
Secant of that arch, For if you haue the arch, B L..orB O. for 
the arch giuen, the Tangent of the arch giuen, ſhall beBM. the 
Tangent of halfe the complement, ſhall be B T. which 2.cangerts 
added together,make the right line, M T.Butthe right line M T, 
is equall to the right line, A K. by the demonſtration ofthe firſt 
Theorem, which right line, A K. is the Secavt of the arch giuen 
B L.by the propo: Therefore &c, 

45 The 3. Theorem. The Tangent, of the difference of 2. ar- 
ehes making 4 quadrant with your Secant of their differ ence, is equal 
$0 the tangent, of the greater arche. 

As the tangent ofthe arch, B L. being the difference of the 2. 
arches, B C. andD C. making a quadrant, with the Secazt of the 
ſame arch, B L, that is theright line, BK. with che right line 
AK. is equall tothe right line, BP. bythe demonſtration ofthe 
firſt Theorem, 


An the complement of the arch, 


G 4. C onſeltarie. 


20,0! 
top _-. 


Hitt why, jves, BX.alt 
arch gigeti,”* | * 

a bac: ia 
© ar 

Ti, D a with the $#art of the 

Soy B P. whichis 


(the given arch, 
T9 $0 57-32 *v5% . Fr 

46 In the table efollywhogy a FRE EW of che three precedes 
7 »at % ,- 


| re 134377 


+ 372509 


1 BOS, 
yet =o Bae: — pa 
- 7718 WY f TT kt hour 
—_ 0 wy £4 
| Saeed | 8394568866 | 6K . 
* B594351413 -ue TR. 
4297175706 | 429719734%. By ad. 
Fo I3A7t; fads od fans 
42971 52. $2435 -\ 9.By fobAr. - 
21455 Las. 2148599488 Byadds 
46542 OS | 
"21485 29675 | "Bo" Dyke, 
'* TO743 OpSe7"] \ 1074311379" Frey 
53987 | Ld 
EET 
537085875 537178962 NB 
"186190; |, Pe ; 
| "536899685. 4|. 3, 
| 268449842 . 10863691] oy By addi, 


- 
134038666 
7 5 © 740053 


033292613. 
66646305 
1500458 


65145848 
32372924 
POPE. \ Anand” 2 
29502890 
pls 1445 
6778997 


7972448 
3986224. 


333 | 


i: 6M By Tbir, © 
03 4411175 By addi, 


60. By Rr 


67392359" By addi, 


mm — 


——— A EEE Co re————_ 


34073382 


DR ——— 


I7821479 


—_ 


—_ 


I0765221 


P , 


= ” L b4 ” 4p ——— I 
$7 S&L6 04.4, #3 % 


___ In which table, ficſt the Fangenrs bf two. ches, makin a 
Irane! ek ene a eg. 59. and 


58.”. is foundou:, | Moreoyeryhythis tangent, andthe. tan- 
"gent of the complettienrof the arch-being 2,7 rhe tangent of 
the difference-bejn 59.068 56:4 , is, found, Andiſo.forwar, 
yntillthe complement vnder wrigen, cobld not be taken out of 
thearch gwen anymore, which was done-vnto the archof 29.9, 
whoſe Tomplement is 68 deg; 16*.' which cannot be t2- 
kea fromthe arch 21 deg, 44; So thenT' fay'thar jalf rhe: tan- 
gents are ſought..qutby the fi & Theorem, Thenall the Secants 
of the ſamearches, except the firſt, re found out, by conrinuall 
adding I of the difference to the rangent!.of . the 
lefſer arch, byroſecond Theorem: or by ſubſtrafting the ran- 
gem of the difference from the tangene of the- greater arch by 
thethird Thearem.: Aodthe firſt-Sceang is found, by addingrhe 


% 


tangent of + the complement, towit,.30”. ro the tangegt ot the 


giuenarch being 89 deg; T*. by the ſecondTheoreny, oo — 


But if, beyond this continuation, 6f examples,viz. 'by. the 
ungenc ofthe. arch given, being 51 te. 44.” an -of th 
complement thereof bein 44-25 the tangent of the arch 
compoſed ofthe giuen 7: 21 deg. 44.” and the comple- 
ment being 34.deg. 8'. ro witsthe: arch of 55 deg: $2'; be 
demaunded: The appendix of the firft Theorem is $0 be vſed, 

15 {5 I I4La&d$1 F TI cas 1 } 3 >& 

And if by the ſame tangents of rhearch of 21 dep. 44. ', and 
of halfe the complement 34 deg. 8/.; the-ſecant of the arch of 
21 deg 44 were denapnded: You mult yſc the appendex ' of 
the ſecond Theorem, Wy | £ . 

Laflly, if by the tangent, & ſecant ofthe arch of 21 deg.q4'. 
the tangent ofthe arch compoſed of the arch giuen, being 2TId. 
44. and 5 the-complement being 34 deg. 8', to wit, of the 
arch 55 deg, 52', were ram nes 7 Then you muſt worke by 
the Appendex ofthe rhird Theorem. Sr CL 
47 eAvithus much of the making cf the table : Now the exa- 


721n4t ion 


>; Ds 


ah of Teigtonerrinars © By 
mi aria ufithe tables mads; maybe done divers wazery viz either 6) 
thegi Zed hetherto fer downe for be making of wh, 
or ly the differet c:5, ſeponds, thregecx v; of Yhe Sine, Tangenti nd 


Seaaut hrs | | {251 TOLd15S7 .gpadiops | ch gr 
> VLLTTY T}. 101 JS£2M108 HO00OdKAK | TRY 

48 «id by what meane; this proofagoey be made © it is tobt > 
derffood, "that howbeit ſme. Number. inthe end, may ſeeme to be 
4 falſe Nywber, yet (tis nata falſe Number... \As if you examine 


therangents following by: the 43. hereof, After thus manner, 


<4 


14> 


LS 


ec. 
> >» \5S/ 


nt! Tex [563032 b apang 
77 deg. 49%, the tangent, ' 45045072. 


I2. ' . 31,the Tangent | 2219999 


> 


ale... A torment 


- - : % + 3 ate | a —_— 1 "I In 
= { - 


' 64 deg. 55". the Tangente 21412536 


| The laſtrangent 21412536. inthelaft figure, doth not an- 
ſwererothe tarigent put inthe table, farchere the Jaſt figure is 7, 
Andycethere is no crrot.in theſe 3, rangents.: And. the reaſon - 
why the capgent 21442 536, came our inthis example lefſe iuft 
by 1..is, becauſe the tangent 2219999, was. greater, iuſt by 7. 
aud therefore ir is lablraBed 590, much g _ = rangent 
045072-,,. Butt youpur the tangent. 2219999. forthe tan- 
Do 2319999: this ja be leffer then the rruexangent, and the 
Jac tangent 21412537.ſhal comefor the greater then the truth, 
Therefore for ſuch {mall SEnce rebickina no meanes can be 
avoyded, the table is not to be accomprtederronious, 

49 tuthe other figures, except the luſt if avy error be, {tmay eaſily be 
fornd ont by the firſt, fecond, and third differences. | At 2duenturein 
the table, let the tangent, of 77 deg..26'. be raken, which is 
44494381, And let there be ſuſpe& that there is ſome error 
therein, Set downe in order ſome of the tangents with their 
differences, firſt ſecond andthird, after this manner : 


- 


- 


Tangents 


© 42!” 1 44373499 [60263 ["I56- = "Ts 18 
43| | 44313392 160107] 156 ſo | | 17 


4 $- THESE Hs Ce nes ON z 

And you ſhall partly perceaue either by the firft, or certainly 
by the ſecand-<Hfferences, that the'Number 44943531. in the 
third place, fromthe righthand 3s falfe, becauſe in the ſecond 
diferentes after T57,fol CN TTD: which cannor beburfalle, 
Therefore put 158:for'53$ and JubRra&'thar 158, from the 
firſt"difference next aforegoing, being 69733. the” rerhainder 
ſhall be in the firft kno arr . Be the ſum next follow- 
ing - which againe if you ſubftra, oaths rangent aforegoing 
LR ro er parop ern oke, 49.4181. for the tangent 
Gefired: Andſothe error Will be'amended, and 'the Numbers 
ſtandthus, following one after another, *'*'* 6 rhoadins 


=39"A\"] 44554755 | 60733 [497]. 
| 4$O—| | 4449418T | 60575 1 158 | 1 
4I—, | 44433762, | 60419 | 156 | 2 

42—| | 44373499 | 60263 | 156 [7.5 

60107 [| 156 O 


$52) . 1; 233395 


5O Some men hawe ordered their tables in an other forme, But 
this which you ſee ſeemeth to me moſt connenient; Wherem the Sines, 
Tangents and Secants, of the arches leſſe then a halfe Duadrant, are 
placed jn the left fide + But the Smes, Tangents and S:cants, more 
then halfe a Quadrant are placed in the right fide, to the end that 

0h | wh-ther 


— 


O——_— ou & a 89 ®« P=< p—_y 


there iy ſeconds, could not have bene without 

' differences, 1 have put the proportional part ei inns or of tent 
Tam, fr yen ofe m making thetables,' Thane a'fo added 
themereaſe whercin the vnequallpropertionall parts, dotinereaſe ti- 


$3 
"4 


ther enery one, a og" ijey econds, for the gre reciſenes. - 
Thane taken diners Radanſſes for neteſſititzto wit,of 5,7. 8. 9. 10... 


LL, #r 12: figures; Which paviety, the ckilfull- Arcthmatirias wil 
egfiy,reequcile, by-vſing the Radius for his works of: ſuch magnitude... 
asenery Number ſet gowne in the table, . may anſwete thereunts, 
which that it may preſently appeare, Thane euery where diſtmpwuiſhed 
with a point put betwixt, the Sines, Tangents and Secants, made for 
the Radius LOOOQO. from. the. reſt,1 eater then that” Radius; Nay 
where the Radins is more then 1O. fignres, I haxe: Te 2.foints be- 
ewixt, whereby the Sings, T angents and Secants, of ha adins of 1O. 
fignres,may by a marks be diſcerned, and knowne from the. greater 
Sines, Tangents and $ ecants: Wherene Number is after the' point, 
there theRadins is only of '50 \Ciphers.100000, 4s! it all Tangeuts 
and Secants, of the laſt firte degrees. | i 
51 The vſe of this table generally is thus : That you may readily 
Find: ons the Sine, T angent, and Secaut of any arch or angle ginen, 
not exceeding 90. deg. together with the Sine, Tangent, and Secant 
of the Complement -0r convrarity by the ſame tables, the arch of 
any fine, tangert,:or ſecant winer.. And. ſs in the working of tri- 
angles, youmay proceed w:thoxt delay. 'As if you would haue'the 
Sine, Tangent and Secant, of the arch or angle of 30. deg. or of 
the complementthereof': All cheſe will be gjuen you,in the ca- 
bles according to the Radius, 1 0C00000, 


4 eO ; MO RD AAdISg 459" 


| wA3 x %s axes | 
Je monte A E 
Ba wh wht age 
pinning ofth6:ables th fine penile : 
6, 67 TaeaPa rby the propore 


how much the remainder og willrequire :in ſaying," Y\ 
x0 == #74; morgan JE 


i EE 


"ern (res RG pert, 


* 
* k 


—Tallltothe former gruen fine, A ena 
Ie ADEd ee 1 1099 'K ; 


Andyouſhall haue che fine. $ —— "Py I7B.0 deſired, 


The ſecond Example. If the tangent ofthe archof 88 degrees a 
51' 34" bedemaunded - "Firſt gen of of the tables: degrees p 
gent of 88. deg. 51” which tangentzaccording,to the Radig 
I 00000, is 498 1573. Then you ſhall finde the proportional 
part, for 34'; after this manner, 


hd) wy = 


Io. 


ITCL]'ELI-2%.0 


o ie 44 we C 
Hoy een 1 + iipivD bv's 
4 , » | ” 7 T7 , 
"WK." « BR 4s AG LBC i wy, 7 
: — —_ - Mt be 


<a oy "* Ls 2X Fore ow-ſhall have 
CRE or 
the tangent. 0.51 573: Now ad ABCE. toge- 
JET gt | — ——— |ther, and youſhall-finde 
C E-w is the rangent.of 3 


Themillis | w——— 5022842; for thetavgent required. - 


>, 


The third Example. If the tangent of 84, deg«39t '« 24 
were bo Rant: 'You-muſt thus:proceede; wo F4.f%, Ns, 
The tangent.of $89 deg.39'20 !iis1 6634058 A-:) ;.r 4 1c vn 
| I", is 13425 B 

The increaſeis : COON 2 [Thisad conti- 
II i L3447-Cjou 

Cree; LY 13469 Di& 

ers 6 4 "MM 1s 1349T E 


A 
F 
* mas 4 


Laſtly,col- 
ge” ITAL LEN let AB CDE. 
© Oe RC. Hi; 7-46 into 1, - fome 
Adpon Te hawgR'9. 3.9. 2 47:4,6 69.7.8 gofortbe agen 

RI $rnchny wltal 16r [eli 46m ., ac Ire . 

Or more briefly ,vm/tiply the propertrounll part of T. ſecond by 4. 
and the intreafe by ſo 2 heh 4; are Z os lo a 4 
places, that is by6.(for ſuch is the progreſſion of 4. laces ©. 1. 2. 
min, which progreſſion are 6, waites) and you ſhall hane the ſame 
Tangent, after this manner, FN 
Thetangentis —&— 16634058 A. 

4", is = | X3'&2 5 which 
Multiply by 4.is —— $3700 B. 
The increaſe — 0027 Which multiply 
By 6. maketh — 00132 C, Adde ABC. 
Tagrbor' you ſhall have — 16687890, for the tangent 
defired, | | 53 But 


Lc4; 


©42 FT £ 


- 


; - "Firſt; foe 7 ” pet 
Fi from the kind 


; in 1 
oY A 
3 J 
b , 3 ; 4 ; 
A m a ol "Ip n : 
= wt A 
FP % Y y- # «© ? 
Ps 1 : , 


Then or #f tiſe ders ad) called 
thibndatkels7 505 2H one amennrmo memes 
"Phefiie given is: 211 @— — 209 7276- 


Oe jp 2997" 


ic theerunco: 
"he Geondn af 


> Gert 


The leffer finenexcvncoit, is ——_ noopnbeathat atch 224.6" 


which ſubſtraſted, the Remaindes 1s: 


10”. in the table isanſfiverable ta;;— 
Now #474: 37 ane '<= 1090: ues 


 Tog90 
14 -t 


—_ 


FLÞ>1 " 710900 : A 
X _474'2 
Therefo whe ach 6 fought of, is _ * 948 
I2 deg,6/; a 23 3 POaehs +25, "TO 
474 (3 almoſt 
, - 1422 
The ſecond example, 


"If502 233 9, according to the Radius 100000. be giuen, 
Andthe archanſweripg therevnto were demaunded .: 
aine finde inthe tables the nexvlefſer tangent; ahd the arch an- 
7 wering thereunto.. T hen ſubſtraR that leſſer cangent, fromthe 
tangent giuen, and out of the Remainder you hall gather the 


ſeconds after this manner. 


The myers giuen, is 


Thele 


r tangent next. 


The Remainder ms = - 


Subſtraſt momm—_ 


The Remainder is -— 29201 Frem whence 


" $O0228z3 9 


Firſt a- 


4981 573 of the; vt ,3fv8. [i $32 


."A1566 


CA EE 


12065 the parts for 10”. 


tans. mn... ot. 


bo 


Lon. 


""* 


7 
t 
[; 
b 


BY Trigonometria. $ 


p, 
giu $=— 12065 g 12124 the parts for 10” ſubſtrated 


J9 4 Sues —,1206, ms 

'Th | aſc '0605 9 17077 tenmineth: frofwhence © 

| IO”, 4m! 1212423 , 12133. theparts of 10” ſubſtrafted 
10”, —' 122626 | 122 Obepank "ating 


IO", — 12242> H1224<thepartsforo1”,Now1224. 
# ; , "2 = @+ 9 
T ', —— : 12243. 4996 Cising894almoft 4times, _ 


for foure times 1 224 maketh 4896: Therefore the arch anſwe- 
 #abletothetangent giuenzis: 88deg., 51", 34", 


\. The third Example, Cobbs 

Ifthe tangent 16687 890. be/giuen,according to the Radius 
00000. And it be demaunded what arche isan{werable there- 
unto : You ſhall proceed in this order, 
The tangent giuen, is E6687890 - | | 
Thenext leſſer tangent ' 16634058 ofthearch 85 deg, 39/20" 
which ſubſtratedRefteth. 53832 
The parts of 1', is — 13425 A. © 


The increaſe is. ©0022 this addeto A.B.andC, 
13447 B. Hg, 
| 2469 C. | 
: . 13491 D.Nowadde A.B,C.&D 


Thetotall amounts to—5 3832 for 4” Therefore the arch 
anſwering to the tangent giuen, is 89 deg, 39”, 24 ”, 


54 - By this Table, after this manner, you ſhall be able without any 
error in the dotrine of Triangles, to works to ſeconds, eAnd in 
the firſt and laft degree eſpecially, more certainely then by Rheticus 
his great tables : But mall other degrees, Rhzticus his tables are 
better; For by that you ſhall works more ſpeedily net only to ſeconds, 
but alſoyom may worke by it to thirds and fourths exattly, Therefore 
if you be wiſe and of ability, be not without that Table. 


The end of the ſecond Booke, 
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. 99 
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TH THIRD /BOOKE 


'"OF* TRIGONO METRIA: 
| By B.P. 


Of the dimenſion of plaine Triangles, 
SO Etherto I hanetreated of the principles of Trigans- 


NA Dp petria, and of the neceſſarie tables of Sines, Tan- 
AZ Beets and Secants, for the exerciſe thereof. Now 
5 foloweth that Trigonometrie it ſelfe, or the meaſu- 
Nh 71-8 of Triangles, aswellplaine as Sphericall. In 

== ce explaining of both which, becauſe there is no need 
of any other rule then the rule of proportions, as ir aforeſaid; Firſt, 
1will ſet downe-certaine Axiomes, whereby may be underſtood what 
propor teons are in certaine triangles, andpartes of Triangles :Which 
Axiomes, therefore 7 will call the Axiomes of proporticns. Then 
I will ſhew how thoſe Axziomes are tobe ſed, or how by helpe of a few 
of thoſe Axiomes ewery demannd, in any Triangle propounded by what 
ſoemer there termes. giuen; may be guickly found out, 

The Axiomes of proportions that are plaine Triangles are chiefly 
4. bewg ſufficient enough for exery reſolution of any of them, beſides 
that golden foundation of all Trigonometrie, which I hane explained 
inthe firſt booke the 46. Propotition, 

| The firſt Axiom. 

 Taallplaine right angled Trian gles, enery fide may be pat for the 
Radius, agreeable to h 

the doltrive of Trian- | 
gles:For if youput the | \ 
fide ſubtendivg the 
right argle for Radins; 
the ſides mcluding the 
right angle are fines 
of the accute azoles 
oppoſite vito them. 

If you p it for Ra- 

ains the greater of the 


yt, re ar pne” 3 


Er EE er Ol EE ag nn 


angle is the Tangent,and 


. right angle is the Tangent, 


of Trigonamotria. 
fider inelnding the right” | 
angle, the (efſtr of the 
he inclading the right 


the ſubtendent line to the 
right angle is the Secant 
of the leſſor accnte W. 7 
gl fo 


A . 


If you put the leſſer of | 
the two ſides including the + WE , 
right angle for Rad ns :the | 
greater ſide mcluding the 


«xd the ſubtendent. of the 
right angle-is the Secavt 
of the greater accute | | 
an gle « Ad . C 


Asin the plaine wang ABC,If youput the fide A B, ſub- 
tending the right angle for Radius, the lefſer fide B C.including 
the rightangle,jis the ſine of the lefſer oppoſite angle B A C. and 
the greater fide including the right angle, is the fine of the grea- 
ter oppoſite accute angle AB C, 

Burif you put AC. the greater fide including the right angle 
for the Radius, the lefſer fide B C. includino the right angle, is 
thetangent of BAC. the lefler acute angle preſs 1 and the 
Shreatict AB. isthe ſecant ofthe ſame acute angle. 

Lafily, if you put the leffer fide B E. including theright angle 
for Radius, the greater fide 4 C. includingrhe right angle, is the 
tangent of ABC. the greater acute angle oppoſite, and the 
ſubrendent 4B, isthe ſecant of the ſame acute angle, 


The firſt ConſeRarie, 

T herefore in all right-angled plame Triangles ,. the angles. being 
ginen, thereaſon of the ſides are alſo ginen, three wayes. And con- 
ſequently, - 

One fide being ginen beſides the three angles, enery of the other 
H 2 ſides 


= | The third Booke 8 _ 
© fodes ateginen by arpenaſeſd proportion, that is whether you ſhall put 
this,or « Ii the third. fide, for the Radinge, x 
Asa the right angled plaine triangle, Fad, ARC, 
Theangle ac A.being given, 30deg. 20/, and ſo the. angle at 
B. 59 deg. 40'.*. (For the one acute angleis the camplemeuc 
of the other,by the 52.of the 1. therefore inplaine right angled. 
triangles, one of the acute angjes being giuen, allthe Sare 
ven) Ifay the angle at A. 30deg. 20',and at B, 59: deg. 4@ 
ing giuen; . The reaſon of their ſides are giuen, cither | 
Thus — AB. Radius —— »  I0000000... 
B C.the fine ofthe acute angle B A C,.. 3050298 
"eAC.he fine of the acuteangle A BC. $631019 
Or thus A (.theRadins —— —— —— I0000000 . 
B (the tangent ofthe acute angle B AC, 5851335 + 
AB. che ſecant of the ſame acuteangle- 71586118, .'- + 
Or laſtly thus, B C, Radius ———— *' 'T0000000 Þ*. y 
A (the tangent of the acute angleA BC17090t16 
A B.cheſecant af the ſame angle 19800810 
| ; That.is: | | 
It is manifeſted by the table of triangles, what proportion, 


*  (forexamples ſake) the fide AB. hathro B C. viz. 


Either as AB, I0000000 to BE, — 05050298 
Oras— AB. 11586118 to BC, w— 5851335 


.Orlaſtly,as 4B 19800810 to B(, —— Ioo00000 And fo 
of the reſt, | 


Teherefore beſides the angles being giuen after this manner, let the 
fide AB. beginen24. feete; If tt be demaunded bow many foote the 
fide BC.is? Imwill ſay. © 
Either as 4 B, Radius IO000Q00to B [7 the fine 5050298 -- 
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20.by'gc _ | kenths | 
BY 26k anier nerh, 90. the true number. 20. times, 
ISR if 1 multiply "the ſecond poſrion 72. by. 


thefirft error of mags ey. ir ng 40 Itis as 
Iſhould multiply 90.leffe.18. Ant 


;They: the « protect of 
g's ponies ond ber 90. 40. times: : lefſe alſo: 
* Againe, 4 s tines ©: «Aft ISS eD vequiualent as 2- 
foreſaid; T erg I; fir fr prog A b £94 by 20- 
from the produS#of Sr oy 1 wholy ſfubftral the error pro= 
duced inthe firlf = us 2; an da oh the ove umber 20, tunes: 
Thenthe remains numbe 29; 4 imes, As the 
Error 20, ſubft ao "$4 9502s nah 

Thereforeif ke bei lesoF.s [2 produfsby the 
remainder of then 2crror! oft BY 
ſhall bethe crue number demanded. 

3 Inthethirdcaſe, if T multiply the firſt poſition £4. bythe 
error of the ſecond found number viz, 60. It is the fame, as if 
Ifhould multiply 90, lefſe 36. by 60, then the product ſhall 
containe 90, the true number 60. times, lefle by 60, times. the” 
error $6, 

If I multiplie the ſecond poſition 144. by 40, itis all one, as 
if I ſhould multiply 96, and 54. by 40. therefore the produt 
thall conraine the true nuwber 99. 40.tumes, 2nd Zito the errot 
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The iſagreemint betwixt the orudinrie 
Sea-Chart, andtheGlobe, And the agreement betwist .... 
the Globe, and a true Sea-Chartmmadeafter Mereators .., -.. 

© 191 maypon dr, Bdw; Wrights proeltions:aPBiheredy |. : 11. 

tht excellency of the' Art of Trianglerwill. 11) oilr 

+ +++; bethemnoreperſpienons.- in oh on 


; \ lines, all parallelone'to.another, and-confequenty 
In) 1455 ly doc neuermeet:;Yerthey cut, che EquinaRtiall 
SE oe” -and alt circles: of latitnde or parallels thereunto, 
SITE, it rightangles, as inthe terrefiriall Globe : bur 
herein it differeth fromthe Globe ;. for.thathere, all the parallels 
to the EquinoRtiall being lefſer Curcles, are made equall.to the 
Bquino@ualitſelfe,being a great Circle, andiconfequently;rhe 
degrees of thoſe parallels or leffer circles,are cquall to.the de- 
grees ofthe EquinoGtiall, or any ocher greater circle, which, is 
meerely falſe, and contrary to the. nature of the Globe, as ſhall 
þe hereafter more plainly demenſirared, . . % 415%; 2uibe ft 
-/ The Meridians inthe 7 Globe, doe; all meet, in the 
- = WO | poles 
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for examflee 380. dey CE £ of 
og th Hoary: are 


agile in 3 Mappe of Mi. mie Eta 
he lines allparallel one roanother and | EquinoQi- 
t and all circles of faritude ar ri rig] angles, as i in the Brac 
Chart: burhere thongh the Circles of latitude are all equall ro 
rhe EquinoQiall, and one to another, both wholy and in their 
m—_—_——_— Jeers p keepe the agg proportion one to 
anorher, and it ſelfe, ted reafon of the inlarg- 


in thereof, of ney allels int obe doe t wherein It 
ford ew 


thay there. the degrees - 
Ry the's TT F- - of ay R & 
quall*' An hee thowghebe <a circles of hatizude 
are cquaH, yervre the degreesof. the Meridjan vnequall, being 
inlarged fromthe: EquinoRialh cowards. either pole rs: retaine 
the fame proportion mrheydor. immhe Globe in ſelfe ; For as 

two degrees of the pardltekof 6045 barone degree of the Equi- 
noQtiall or of any great circle ypon the Globe : Ss here, two 
degrees-of the Equing@iall,,oref anp:cirde:of krirude, is bue 
dn Fo ch of the Meridian: brtwixr the parallels of 
59 2andgo; ,andfo fortt-of the reſt: - 

'Alfo theiriagreementanay be thus farther menield, 

' Such proportion as: owe Circle hath to another; ſuch proportion 
hancthein degrees, Reon; a H nes, of lhe arches:one to 
anecher 4 OE 31% {4 

- Aodthereforethe welkndobaein che Meriditin and s- p6 
rallel, or berwixt 2 degree of the Meridian, and/a.degree of that 
parallel, is as berwixr their Semidiameters. 

-$otharif the Semidiameterof the Meridian be taken for the 
Radius, then'the Semidiameter of:any parallel will be equall ro 
the fine of the Complement ofthar parallels: diſtance from;the 
EquineQtiall, 


So Hr 
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5: As the Rudins to'the-Seninanhirterc aff 1h pa ay 
fhe of the ſompleweer of the larwadts to the , Senpuditirndteh -# 


char Paraitel. $- + be I Par iy 
Now _ parallel invehis proietionbeing: re 

abRrall;and conſequentlyithe degreevofceuery'ps 
aro. 


alſo equa)l corhe degrees of che Equinoftia M 
the deprees thereof, nult of ceceſhriebe infarged;;and-inereaſc 


from exquinodtiaIrowatdscither pole; to rixeibe- the; fake; 
proportion thatis berwixe the Mcridian, atd the paraliels/ of 
the Globe. *17- 1907 500 900 HSU TH $19 vs 317 bins 
-3 Forif thefine of the-Compl eme& (otabeiSemi 

paralicl) which is: noe $ Ng 9 them the Radius or Semidia- 
meter ofthemeridi e made. equali/to the Radius '0> that 
Sermidiameter? Then Fo Radius or Semidiamererol the pt+ 
iltel; ſhalthaueſuchproportion tothe ſetant-afrthay. 
diſtance fromthe: Equingiall; as rhe'fine of ithe-Comnplemene 
ſhouldhaue badto theRadius, becauſe 

The Radivs' is a'meane: rtionall: Number þetwixt the 
Fine of the Complement 0 y Axeb, ;and.the- ſecant of that 
Arch. | 
; And therefore as the fine of the Complement,js tothe Radjus - 
Sois the Radius tothe ſecant of the Arche giuen,;, & Concrarily 

As for Example. 

' If I would know the proportion, herwixt the Mcridian, and 
theparallel of 5odeg. or betwixt adegree of the Meridian, and 
a degree of thar parallel in minutes or miles : [ fay according ta 
the proportion af rhe Globe, 

As 10090, the Radiusto 6417. the fine of 40. deg; (being 
the Complemenrof 50:deg. the.parallel giyen) Sa-is 6O.. mi- 
nutes or miles, anſwering toa degree of the Meridianzzo.38..72; 


minutes or miles,anſwering ts 8 degree inthe parallel of 50..d, 
O 2 Or 
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> lilce'anhey” "1f'Pamitd' (ay; 2s the: fine of che-Comple.. 
mendcotheRadiug 1 ay ſays the Radivsto theſocan/ ofthe 
ch gibvergq avid wharfocter: Number Shall: be:given; ifor- the 

'third the Loffects #M befill one-and theſame,” * 5175, 
rþ aeiovrin} hdd intÞe- ihhrging: of thee. 
.gre\ n'/from'the''Equinedtiall tawards: <jthes 
uw Mr. wihegBe hiipſelfe/hath Sera Ge bibe Er- 
e tables of latitude, 'Which he hath.cal- 


cidired ys Himialh 2ddifionraftbeofecanty,;/wherk | mu 90 
more apc niidorrl ſelfc YA ern | 
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2216 Hy the Yabddes ahill for gitattes of tre” een givers, t to 
findethe Rumber poitie of the oinguoe of bearing: and their 
pn diſtance, ; 
by 2 <BFthe MOpneaind? laviendes of two phces-pinen, with 
thelofibirnde of oneof them eofindetheir Rumwbe Aifferengeof 
FiigitndQ id the forgitude of theother place,” 5/1 > + 

2 By theRumbe and latirudes of two places- ginen, with-the 
longitudeof the one places to finde thei En Ono of 
hofgitude; andthe fongiradepfrhe other place, _ : 

By rhe loneiendesRumbe, andonelatitude giuen,co finde 
the other latitude and their diſtaner, 


5 By 


at.” "Al 
E Cowon 
Fave x.to 90. deg, pdaakeihs 
rothe pale; ro wardgwhichieis ui 
wardsior fourhwards-/ {Andtbinchoret 
Noih-fide of the EquinoQtiall,the Jefes; i 
Southerly, andthe:greater Jatizude lycth aniore. 
Mcompnablonran printed 
Es LI FAROE egrecenir odium/[ ol 
50 Ade contravily,iff boch placeadyei Sourk fide ofthe 
| 1oArall, the greater latitude ycrh more Sourherly,andrhe 
reared ;; the difference, of {ntjrade bivingtoond ue 
before, _. Fats 
s/f oneplacelyorpderrtheBquinodtiall, dinitals, With. 
our 1 AE kn theeEqumodiiaH hah wan 'noutie; 
ſoutherlyatcordiugrothe denoimination of thelatirnde' b 
place, the differente:of latitude beiogthefatitude gigeni!: ©:< 
Andlaſtly, if one place lye on the north, and the otker on 
the ſouth fide of the Euigetials that on the ſouth fide _—_ 
ſourherly; Anditbatonthenordhfidemore northerly {rhe 
Me? eat of ptirgdabeingdlhmihe6f both:katitudes added 
* together, 
orutl all longitude on the terreftriall Globe, is JENTINE" 
from ſome fixee Meridian into the Eaſt, being numbred in the 
EquinoQiall of ſomecircle parallel vntoir, from 1. to 360. de- 
grees, Andtherefore of two places giuen, differing in longi- 
tude, the greater longitude Iycrh more eaſterly, ms the lefſer 
longitude lyeth more weſterly ; extept (accompting from the 
lefler ro the greater longitude) they are more then <v degrees 


diftane,for ther and the 
games longitude lyeth more weſterly : = hg in 
al Q 3 longicude 


0. 


185.de = 


N —_— 21>. " 


bi I wy '. Ta” jad 
Pro:1 70 fi 
Ke ety. 


45.1 3 2G 

| POR ST LCRF PI Lt 

ccetletinend adius':' | Solon minutes of one dey 

Drteofabe Meridiins tothemilesor minutes that I-artofaile 

ou WIT APP RnE Sine tera Bib o'r old 
fn 19.236 903 6b 0970 1 SICK} 360 27, .HGLD 

ER, Gn trigolk 23nozrd ; Zkddmpley rj 4 50310 5b} diet 

21 \ Idpmennd bow:mady MilesTihall faile-16 aher: one>degree 

biel ms E:N.Ez VW.N;,W:B,$; E: or VS, WW. 

wmb? | 50354 03 


angle CB. bean an 90. p np a Hol angle: Jo c 
the meridian andthe. Fieh cut, ond wel yo | EY 
AB: r | +Or b 7 
berhe line ſought for, Then Ifay.... 

As C B. the Radius 100CO. fo B A. 26131, the Secant of 7 the 
angle ABC. 67.4, 30', So is CB. 60 Miles or one d * ths 
Meridian: j0B A.I56. t15=s Wiles : that fall fails "I; Ak 
qi EIN alter one degree Ele: rb, : 

As 26.the fre of the angle B A (22-de #30 te icv00 - 
| lhe Ribinr FA. So BE. 6oawiler; 10. Bf. 156+ T 


Trad Miles : 6s 

befire._ - | 
Andrthis rule, is enerally held, if well! vpon the ordinary 
Charr;as onthe Globe, 6r # Mappe made after M. rights pro- 


_ teftion, Wherein onznte RN ey courſe be northerly,” 
| you ſhall raiſe or elevate the pole: Andcontratiwiſe if the courfe 

be ſoutherly,you ſhall tay or depeſſe the p Il the north lati- 
rude, | Butifyou be to Ay; fouthward che Egu uinoRiall,and 
your courſe ſoutherly, you ſhall raiſe the pole: "and ddepreſſ it 
when your courſe is northerly.” 


Pro: 2+ To finae the dif} ance betwixt 2 places hing i” a TE 
| that ir Eaft and. -5 4m avother* their lomgirades ond 
latitude being giwere. * 


Multiplie their LiFereneei in wetteats by the miles apſwering 
to adegree of longitudein that parallelt, the rrp wilbe the 
diſtance required ; Or elle, g 


O4 Multiplie 
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311/539 tis 2d0in.. ©. 36 Eb 
e230%; 8 wang >4SONKs At Iki3 k52kis prC.cY Dj; og i QEH»i3:54 3513 
: ana per la ate "me 
». | Apores: a ape S, Vincent;Þ tying in "7 ie 
| INGY fs rigid.” And 4d thei lon 
oheaftionath - 0 13 


+ > 443 


_ > Which 
7% py Feet ,2 349 — 5, Which 
ir ergncs of, logiude which muliplied by: 471.272 
les, being: the {yjle$,apſvering #9 ib», degter id.ehe 
of 1.375; >f<@SFo? otro >FFodyerth- 766.oeltt 
Miles, for-rheir pa 
_ofs ns IQ Of ate 7G the- fine of *"-Lcarw ulbent 
deg the f@13;, eg the, difference of lingitude 
Fa/Prpth 4 : > hedifidurerequoedo Or,” 
As 12521. the » bb mA bting:the Anvitndes oginen'to 
x 00O00O, the Radins : So is 960. ifference of longitud? mwltiplied 
$y 60, To. 766. +5552. miles the diſtance as before, All which 
workcs doc agree wher caSin the;erdinary'Chart,. theif diftance 
willbe Handed 969.miles pp is, more ghea «herruth by 
almoſt 194. miles, and would haue d d.mpei.nidce, if the 
2. places giuen had-becne further ph rene rom the EquinoRtiall 
line. Bur if it be demaunded, whether of the 2, places Iye more 
<aftexly; by rhe,rules sfar5faid,Cape.$ Vincent is found:to 
More Eafterlic rhen'S;, Macies Jflzn & by fo. _ as wo thr 


tence of longitude i iS. 
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"Ts the Liranh in Co i an-Mand: ing 
woyth. ob Lung Sree  HpeibEs the two iplacet 
' given, ng NE beg 
\Latirude: and Longitudes ak Robo op Eg be as 
followeth: 
-Lawley; loler LatitudeyNoz: G2udeps 00's Long-309- deg. 
»'The Ligardrhivtitude No 1110 nome: 50-10. Logs: +17) 
Their differenceiin"Latitdded Lia x2; fo'differ:lo:68; 
Which is 770/.for the difference of Latitude, and their Jiffe+ 
rence. of longitude is 40897 both their differences. of latitude 
and longitude;being multiplied-by'66. canis: viuall? vpon-thie 
ordinary Chan aconling raph 14 Seve oh tA 


"Decoding fo th ordinary Chart. ; 


Inthe ri MY anpled Triangle, ABCiletB; repreſent Lint 
Iiet; "and AtheLizard point : in which Triangleaccording ro 
the orditary Charr, are the” 2.. lines including the right angle; 
BCA, giuen, togcther with therighrangle BCA, to wit, B C, 
770. minutes the difference of latitude; "And: C A. 4080. mint; 
the ciffercnice oflongitude; Thenl fay by the ſecond Conſt of 
the firſt Axjprie ofthe 3, booke of Piti/eus,  - © 


hn 


0; As 


[DOC NT: the 
A C: Whoſe com- 


other acuce” angle 'B AC. 
: the*welt horthiwards/, chav 
id the bearing ef che lizard "from L,wwc 
ths Infer ts be 79% degi 19 from the ſouth exftwards, tha is, 

CE nes pn wrt FI o en OY mg le " 
+ Nowfortheir diſtines;yourmayfindeitbytheſquareRoore, 
y extrafting the ſquare roore out of. idle of the' ewo 
uares of the ſides giuep, or elfe-bythe 2, 'Axiome-of the 3of 
Preiſens:chus, 2127-STII8.1 55 45 0 2x2 rg ig © oad'p wt e pt 
© er BE. 854. the ſme of the Angle B AC. 10. deg. 41. 12 
8 A. obs Radins 19000. Sri the' fide B (770. miles to the fide 
B A. 415 3. 544 .nules far the defÞurnce required. ;Qr by the fecoud 

briefe Rule ofthe 5. booke, | | | 
As B.C.the Radins 1C00010 B 4.53943.theSecant of the ceom- 
plement,towit, of 79.Jeg.19'. Seirthe fide B (.770'. To the ſide 
B A.4153-55:4;. Miles,for the diſtance as befgre” Whichis 
more by an vnite, then will come out b orke of the ſquare 
Roote, the erreur whereof groweth by working with..a table 
of ſo ſmall a Radins 23 10000. yet it is ſufhcient ncere ynough 

ee the truth, forthe Marriners vic, , 


© Hecordwy tothe Globe. © 


my 


When BC, is given 770/. forthe difference of latitude ypon 
the Mecridian,and CA. 6 :. deg. or 4OB0O'. for the difference of 
longirude in the middle parallell berwixt thoſe two places, the 
Game line C A,muſt be forethortened. in Tuch- proportion as the 
Radins is to the fine of the complement of the middle parallel, by 
finding the (ine of the complement of the middle parallell, in this 
manner. By the.z. Pro: Lay: 2,1... 

_ .., oAs 10000.«the Radins ta 45 40» the fine of the complement of 
63, deg.to wit, 27. deg, Se is 4080-t0: 1 852, themiles an- 
ſwcring tothe difference of longitude inthe parallel of 63.deg. 
Againe Ilay, Ffo . 


As 


1» 
Ti 


» fv LOCOC the Radio a0 che fine of the 
* deg. 5: .to ow 9.deg.50',So is 4080.t0 2613 .then 
yr rH) cnice C Janginge in the peallditgn 


| _ 0 ee to thedifferenceof 
Loagitudein gw of 63+ deg, FR : B53; Mike” 
Andin theparallli of 50, deg.19" nn Miles: - 
02% The forme whereofis ENF - 4465.7 | 
./Thereof i 19-a—_ ee Gd E321 [of as 
line CD. ecfanting now the-difference of longitude in:the 
oye BCD Or to finde thelineC D, morebriefly one 

worke, 

The fine of the complement of 62. deg. to'wit, of 27.4. 4540 
The fine ofthe EI 50. 4,10, to wit,of 39.50. i£6406 


TRE totallis - A OHTB 
* Whereof is — 5473 


Then I fay: As foooo. the Radius, to $473: taken hoes for 
the fine of the complement of the widdle, RR*KH Se 4960: 
TT 22 32, forthe Jign CD. a5 before, 
| Nowintheright: angledtriang fe. "BCD; XY fic the 2. 'Hiles 
Pio RSS ot, the right to wit.the fide B C,770 
andthe fide CD. 2232, Wherefore Iay : ASB C, 770,10 C DD. 
2232-10isB C-the Radius Ioc90to CD 28987. che Tanger 
af 70.deg 59;;f9rthe acure angle, CB D,whoſe complement 
is oa 19.9.2 xo GONE acute ape B DC... 

et, I may worke onpounding tRe-pro ox5ong mote 

briefly. For whees I fade Pefore, $: FROPIYRs Þ 
Ay 20000. to . So. is 4080. to another Number: and 
As 770 tothe ot #1 Jumber: $0 is 10000. at deromans ſought 
' For; I mayby omitcing the two Ready lay.. . - 

As 770. to*5473, So'is 4080. to 28999, the Tangeys 
of79.dcg. 58/. for the acute angle, C B-D.as before,  _... 
| 50 that the bearin "g ofthe Lizard from Zymrleys Jul et, iShere- 
by foundeo be 79. £8.58, fon the Fourth eaſtwards i which 
dividing by 11. deg. 15/. is ts.3. deg, 28 .tharis E.S,E. 
and 3: Ty 28/ p%.At the Oy 


And xi bearing of Lneml, vn | 
ct 


"I'D Iz ' Fe FR Rs al” 4 Fob 9h | 4 M; 
th RG EST a i 
the rightangle inthecriangle B 71 wit : C:: 0. miles, 
and C 2. myles, I i y findethe'thir ADE 8s was 
raught accor inge plaine:Char, ; whe former pare. of his 
ofition : yiz..eitherby the oote our 
of the ſumme; ofthe ſquarcs of the two {11de nent by the ſecond 


ga. ofchefifth booke of P eriſer; ;- For, 

As 10000, the Redmirie 30604: theSreant of the angle CBD. 
hr wi F$ 1c! $o66-the! Be MGriT 70, eiley 7 P66 8 D236: 
miles, for the diſtance ſought fore Or cl: - 

NE >deh C3261 .:the fine of 1:9.deg.. Bb. is. to. B-D. tbe Radins 
OR9Q: Sep the fide B 6:77 fenperks fe Drag 64m, 
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Sad whey of pings cannot he line c on G's wh "he rrue 
"rence of lacitude'2 bur rift be infar red ACCaT go the'j pro- 
Ooxti, on thar is ep er ge alt 4nd fa Tides rh 
ABAWLARE! FO Ek & although it a7 a pre. 
ciſely true accor for that” the" Site - IF angerits afd 
Seacants, doe not A TIO prey 4 Tot. its fufficienr 
,neere enough for the Marrin 9. Heh xs haite* hor 
"Mr. IPrights {bp poke, fo take this way, And it riots performes: 


' Fiif-adicche echt doibithc pare i #nd of 
Naumiber'take the bags, 


A RR: 


fot Iaahin we Et pany "Sq is the di rence 


FL @4 a * +$ - 


Fer $9 be 1 RECs: - 
4 ; | pou 


porſurmied Arithmetieclly. RE. 
Hey> ob C1 » 110 1:1 ho fort Example,” PIs $2 0 OS LAGH 
Thi Secunnati6y dey NN NE ne: 
he Secant of 50.10. is, — + ing. 4,446 Ahh ty 
, £4 , a Pe ee 7TH £5 14 Ss > 
— Whichedgedrogeherniaketh Dt TT 


| BEES EBB omg = 


£ 


we ke iy Kain i>: Wl , 44 I”; — — 
- *the® whereofis, — I forthe 


Ecant of thgmiddle pariller, Come 
_ Then I ſay. As the Radivs 10000. to 18819, Ss i5 77O. 
the difference of latuude when CD. 11, taken, for the differarce of 


longitude. ToCE.1449. when C A.s taken for the difference of 


longitudr : $0 hauc I another Triangle AE C. which, is equi- 
angled ro the Triangle A BC, andtherefore their ſides are, pro- 
portioniltby theys, of the firſt booke of Pitiſevs.” * And by 
this way to finde their bearing and diſtance, I ſay, Ks 
eAs the fide AC.4080\.tothe fide C &. 1449. So is the Radius 
10000, to 3551. the Tangentof 19 deg. 33'. forthe Acute 
angle E AC, whoſe Complement is 70. . 27/..tor. the, other 
zancangle CEA, Rr oe” RS 4-3 
© And ſortheirdiflance it is found-as is before fet downe t0- 


be 2 3OT, miles, 


©. Yeutheirbearingand diſtance, may be found more exactlic 
thenbyany'ofthe former workes, . by the helpe of the table 
flarirudes,: calculated by Mr.' 1r:ght as afore ſaid, after this 
manner,'i 24 we | $ Wt IE 
Fake rhe difference of the Meridionall parts anſwering to- 
the latitudes giuen;for thefide CE. and for the other fide A C. 
take the difference of longitude in miſes, and'mulltiply that by 
10: Then ay as CE. the difference of tatitade in equall parts 1s 


CA. theulffrrenceof loiniuds in mules; multiplyed by TO. So 


is the Radins ra the Tangent of the angle AE (, + 
As for Example. | 
The Meridionall'parts in that table for 63. deg. iS — 49053 
Bf And for FO. 10 is — 3490T © 


6. Fhe difference is I4152.for 
the fideE C. Againe, rhe difference of longitude'in miles, is 
4030. which multiplyed by 10-maketh 40800, forthe fide AC 

Then 1 fay. As Ec. 14152. to AC, 40800. Sois EC, 
10000 the Radjus, To AC, 28829.the Tangent of 70 d, 53', 
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as beforetaughy.! nn ER OT. 9 m0 Teo? 37 
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to wit, 39535, $0 is C E770. the difference of latirude inmiles 

roB A, 2351. 55455 miles, for their true diflance'ypor thas 
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' *Nowlert vs compare theſe workes together, and fee their 
difference, taking the laſt worke for. the truth; þccauſc it is 
wrought by tables calculated; ro.cucry minute. of the Merj-. 
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helpe of thoſe rables,'. OT co ematg 
'By the ordinary Chart, the-bearing of the Lizard from Zune 
leys Inlet, is 79d. 19'. from the S. Ealtw: the diftapce 4153's 
Freue bearing70, 53 from the'S. Eaſtw: trug diflance 2351+ 
{ diff; cromuch 08 26 ro the Eaſtw: diſtance, roo- much: 1802. 
miles. | ts | 
_ By working by the fine of the Complement. of that middle 
parallel, the bearing of the Lizard. from Lumlcys Inlet iis 
_ — ,70.d.58'. from S.Eaſtw:F diflance 236t 
the true bearing 70 53. fromy S.Eaftw:the diſtance2351 
Fdifferece to much =» 05.tothe Eaftw:diſticeto much 0010 
By working by the Secant of the middle parallel, the bearing 
of the Lizard from L»mlcys Inlet is as followeth. | 
—— —— 70., 27. from the S.Eaſtw.the diftace 2301 
true bearing 70, . 5 3. from the S.Eaſtw.therruc diſt2351 


the difference —==- 26{tolitleto the Eaftw,difſt.tolitle 050 
miles, : x 

So that hereby ir appearetb that any of the former workes is 
fafficientnerecnough forthe Maryners vic; onely the plainc 
Chart is to bereieRed, for that it differcth from the truth in the 
bearing more then }, of a point ofthe compaſſe, And in the di- 
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s Ard Net the atieude-and | longinitle/of Lamjeye Thler 
e'piti6n forthe oncplace; and-the-larieuds of the Lizard! for 
the otherplace, together with their rruedifiance'235imiles, | 
\ Lumeleys Ilet latitude 63. deg. aud: Jongitude.309, deg; 
the latitude of the Lizard 50. 10. Nor: long. their diftancetQ 
the Eaftwardis,2:35 1 miles. 65 ow, 7 ant mg abbg 
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Aceording to the ordinary Chart, | 


In'the Triangle AE C-let the ide E C be giuen 570. for the 
difference of latitude in the ordinary Chart, and tet the fide EA. __ 
275 1.miles inthe ſame Triangle be giuen for the diſtance; And 
letthe acuteangles AEC, and CAE. together with the line 
CA, be demaunded, T1fay, 

As CE.770.miles,toE A. 2351. miles." Sois CE the Radi- 
us I0000.to E A. 305 32. the Secantof 7odeg, 53'. for the a- 
cute angle A EC. rmhoſe Complement is19 deg 7'. for the' 0- 
theracuteangle CAE,. Then becauſe the diſtance was ginen 
Eaftward, I conclude the bearing of the Lizard from: Caumleys 
Inlet,to be 70deg.5 3. from the South Eaſtwards; And I ſay 
—_ RET becauſe the latitude of the Lizard is the leſſer 
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Tangent of the Arſe AEC 70 deg.53'. Sois the fide' 
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longitude in miles, as before: which. divided by 60, ſheweth 
che ſame in degrees, to be accompted to the Eaſtward, becauſ c 
the diſtance was gen that way, 
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| Agai ne, Inthe Triangle B CD. let Ra fide B C, be giuen, 
770'.forthe difference of latitude according to the Globe, And 
Ice BD. 235L.miles inthe ſame Triangle be given for the di- 
ance : And letthe demaund be as beforey : 

Ifay.  AsBC.770. miles,” 'to-B D. 2357.milos: $01 5B C, 
the Radius 10000. To CD. 30532 the Secant of 70 deg. 5 3" 
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| The true Sea-Chart... . 

_Againe,If you worke 1m.the Triahgle A.E. Se in AN M. 
H#rights ProieRien, youſhall findethe bearing and difference of 
longitude inminures ( according to theplaine, Chart ),to agree 
wick the worke there ſet downe, But to reduce the 222 I nun, 
of longitude of the midle parallcll into minutes.of the: Meridian; 
you ſhall bythe 3, + Propel 7:10n finde the Secant ofthe middle, Þa= 
rallell; whichisthere found ro be 18819; _ "Then, SE 1 

As theRadius I0000tothar Secant So 18222 b of the middle 
parallell re:4.179.minures of the Meridian: Which 4179 deui- 
ded by 60'. giueth69 deg, 39'. forthe difference of longitude, 
whereby the longitude ot the Lizard is found tobe 1 $deg.'39', 

Yeragaine, nocegere by the help ofrhe Table ot- Eatitudes. 
Firſt fnde the diffetence of the Meridionall | parts, by the 3 Pro. 
whichis 14152 : Then after you haue found the 2 acute Angles 
as —_ viz; AE &J0, 0eg453. ,andC AE I9,deg- ” you 
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- iblesoFlatituicyis, ——= won nnd; deg: i 
By the ordinary Chartche difference of longirude 137: dear 


_.., Whichis too littleby ————;1 deg, * 
By the-fine of the Comple: of the middle paralletaif67; 38”. 

— whichistoo little by '———— 00.22, 
neg d; middlepirallelF d inlongitade 69: | 39 
- Which15s too much by <_——— or. 39 


Pro: 5. The latitudes of two places being ginen, with the longitude 
> of ont of them aud their bearmg ; to finde their deft ance, 
difference of longitnie, and coo xn the longitude of 
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before: And lerchelaritude and longicude of the Lizard,' 'And 
the latirude of Zz#mxleys Inlet, cogether with their beating be gi- 
ven: And lettheir diftance &c; berequired, 

- ZumleysInler, latitude Notth 63. deg. longitude 

_ FheLizard, latirude North - 50, Io: longitnde 17 degrees 

Thebearing of Lumleys 1nler from the*Eizard 19. deg, 7'. 
from the Web ths that is70 deg.53', from the'North 
weſtwards, 


FRET ro the ata Chart, 


Tnthe Trjangle AEC. let the ſide E C.be © giuen, 770, miles 
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In the Tian; leB CD, LirBC. repreſent, cecarifing ro the 
Globe, the di ence inlaticude 770', and let the acute ap le 
CBD. Hg dep. 53 *, andthe acute an eBDC.19 = » Be 
alſo giuen for their bearing, And let the diſtance &c. be de 
maunded: FirftTfay, *- © 

As the Radins B C, IOOOO., fo DB. 30535. the Sacans of the 
angle CD B.Todeg.53', Sois the fide BC. 770'.tothe fdrB D. 
2351 ',o:/es, for the diflance rrquired. And afterwa ards for the 
difference | in longitude, Tc is found by-the” 4. Pro: to be 67, deg 
38*, which fubſtraQed from. 360 deg and17 deg. that is fron 
377 deg, the remainder is 309 deg, 22, for the longitude of 
Lyg/c:38. Jpler:”: axe at 
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Bur for the difference of Denglindadbi is found by the ſeuerall 
wayes ſet downe in the. fourth. Pro: where the- nce from 
the truth is ſer downe: And the true difference of Jongitude./is 
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